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7KLV�UHSRUW�SUHVHQWV�WKH�UHVXOWV�RI�D�VXUYH\�RI�UHJXODWRUV��XVHUV�DQG�YHQGRUV�RI�HQYLURQPHQWDO
WHFKQRORJLHV��,W�IRFXVHV�RQ�WKHVH�VWDNHKROGHU�JURXSV·�SHUFHSWLRQ�RI�EDUULHUV�WR�WKH�SHUPLWWLQJ��XVH�RU
GHYHORSPHQW�RI�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV��,Q�WKLV�ZD\��LW�DWWHPSWV�WR�YHULI\�WKH�H[LVWHQFH
RI�WKH�EDUULHUV�LGHQWLILHG�SUHYLRXVO\�E\�WKH�UHSRUWV�RI�WKH�7HFKQRORJ\�,QQRYDWLRQ�DQG�(FRQRPLFV��7,(�
&RPPLWWHH�RI�WKH�1DWLRQDO�$GYLVRU\�&RXQFLO�IRU�(QYLURQPHQWDO�3ROLF\�DQG�7HFKQRORJ\�DQG�RWKHU
UHVHDUFK�DQG�SXEOLFDWLRQV�RQ�WHFKQRORJ\�LQQRYDWLRQ�

,Q� WKLV� UHSRUW�� HQYLURQPHQWDO� WHFKQRORJLHV� DUH� GHILQHG� WR� LQFOXGH� PRQLWRULQJ� HTXLSPHQW�
WUHDWPHQW�DQG�FRQWURO�GHYLFHV��SROOXWLRQ�SUHYHQWLRQ�WHFKQRORJLHV�DQG�SURFHVV�PRGLILFDWLRQV�LI�LQVWDOOHG
WR�LPSURYH�HQYLURQPHQWDO�SHUIRUPDQFH��7KH�WHUP�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�UHIHUV�WR
V\VWHPV�RI�SROOXWLRQ�SUHYHQWLRQ�RU�FRQWURO�WKDW�KDYH�QRW�\HW�EHHQ�GHPRQVWUDWHG�LQ�SUDFWLFH��

7KH�WKUHH�VWDNHKROGHU�JURXSV�ZHUH�LQWHUYLHZHG�E\�WHOHSKRQH�DERXW�WKHLU�SHUVRQDO�H[SHULHQFH
LQ�FRQVLGHULQJ�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�LQ�WKH�SDVW�ILYH�\HDUV��5HJXODWRUV�LQWHUYLHZHG�ZHUH
FKLHIV�RU�VHQLRU�SHUVRQQHO�RI�DLU��ZDWHU�DQG�ZDVWH�GLYLVLRQV�DW� VWDWH�HQYLURQPHQWDO�DJHQFLHV��8VHUV
LQWHUYLHZHG�ZHUH�PDQDJHUV�ZLWK�UHVSRQVLELOLW\�IRU�HQYLURQPHQWDO�FRPSOLDQFH�DW�IDFLOLWLHV�KROGLQJ�RQH
RU�PRUH��PDMRU��DLU��ZDWHU��RU�KD]DUGRXV�ZDVWH�SHUPLWV��9HQGRUV�ZHUH�OHDGLQJ�ILJXUHV�LQ�FRPSDQLHV
ZKLFK�GHYHORS��VHOO��RU�UHFRPPHQG�HQYLURQPHQWDO�WHFKQRORJLHV��7KH�JUHDW�PDMRULW\�LQ�HDFK�JURXS�KDG
RYHU���\HDUV�H[SHULHQFH�LQ�WKH�HQYLURQPHQWDO�ILHOG��DQG�RYHU�����RI�UHJXODWRUV�DQG�YHQGRUV�KDG�PRUH
WKDQ����\HDUV�H[SHULHQFH��$�SURILOH�RI�HDFK�JURXS�LV�SUHVHQWHG�LQ�3DUW����DQG�WKH�UHVXOWV�RI�WKH�LQWHUYLHZV
LQ�3DUW���
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SUREOHPV�LQ�PRYLQJ�IRUZDUG�ZLWK�WKHP��OHG�E\�RYHU����SHUFHQW�RI�YHQGRUV�ZKR�HQFRXQWHU�EDUULHUV��$
VDOLHQW�ILQGLQJ�RI�WKLV�UHVHDUFK�ZDV�WKH�VWURQJ�DJUHHPHQW�E\�DOO�VWDNHKROGHU�JURXSV�RI�WKH�VLJQLILFDQFH
RI�EDUULHUV�WR�LQQRYDWLRQ�FDXVHG�E\�WKH�UHJXODWRU\�DQG�SHUPLWWLQJ�V\VWHP��ODFN�RI�FUHGLEOH�LQIRUPDWLRQ
RQ�WHFKQRORJ\�DOWHUQDWLYHV��ODFN�RI�ILQDQFLDO�UHVRXUFHV��DV�ZHOO�DV�EXVLQHVV�SUDFWLFHV�DQG�UHODWHG�EDUULHUV
WR�LQQRYDWLRQ���

+RZHYHU��ZKLOH�UHJXODWRUV�EHOLHYHG�WKDW�D�ODFN�RI�FUHGLEOH�LQIRUPDWLRQ�RQ�WHFKQRORJ\�DOWHUQDWLYHV
LV�WKH�PRVW�VLJQLILFDQW�EDUULHU��YHQGRUV�DQG�XVHUV�JDYH�KLJKHU�SULRULW\�WR�WKH�ODFN�RI�ILQDQFLDO�UHVRXUFHV
DQG� EDUULHUV� FUHDWHG� E\� WKH� UHJXODWRU\� V\VWHP�� 7KH� JUHDWHU� QHHG� E\� UHJXODWRUV� IRU� GDWD� RQ� WKH
SHUIRUPDQFH�RI�LQQRYDWLYH�WHFKQRORJLHV�FRQILUPV�WKH��GRXEOH�EDUULHU��IDFHG�E\�VXFK�WHFKQRORJLHV��DV
YHQGRUV�QHHG�WR�FRQYLQFH�ERWK�XVHUV�DQG�UHJXODWRUV�RI�WKH�WHFKQRORJ\·V�DFFHSWDELOLW\��

%� 5HJXODWRU\�%DUULHUV�WR�,QQRYDWLRQ

�� %DUULHUV���$OO�JURXSV�VWURQJO\�DIILUP�WKDW�WKH�IROORZLQJ�DVSHFWV�RI�WKH�UHJXODWRU\�V\VWHP
FUHDWH�EDUULHUV�WR�LQQRYDWLRQ��HVWDEOLVKLQJ�D�EURDG�FRQVHQVXV�RQ�WKH�LPSRUWDQFH�RI�WKH�EDUULHUV�LGHQWLILHG
LQ�SUHYLRXV�VWXGLHV��2YHU�WZR�WKLUGV�RI�HDFK�JURXS�UHVSRQGHG�WKDW�HDFK�OLVWHG�VRXUFH�RI�
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UHJXODWRU\�EDUULHUV�FUHDWHV�DW�OHDVW�D�PLQRU�EDUULHU�WR�HQYLURQPHQWDO�WHFKQRORJ\�LQQRYDWLRQ��DQG�IRU�HDFK
DW�OHDVW�����RI�RQH�RU�PRUH�VWDNHKROGHU�JURXSV�UHJDUG�WKH�EDUULHU�DV�PDMRU�

��ODFN�RI�LQFHQWLYH�WR�H[FHHG�PLQLPXP�FRPSOLDQFH�
��XQFHUWDLQW\��H[FHVVLYH�OHQJWK�IRU�SHUPLW�DSSURYDO��
��SHUPLW�ZULWHUV�LQH[SHULHQFH�
��WRR�OLWWOH�WLPH�IRU�WHVWLQJ�DQG�LPSOHPHQWLQJ�

%RWK�UHJXODWRUV�DQG�YHQGRUV�YLHZ�WKH�PRVW�VLJQLILFDQW�UHJXODWRU\�EDUULHU�DV�WKH�ODFN�RI�LQFHQWLYH�WR
H[FHHG�PLQLPXP�FRPSOLDQFH��ZKHUHDV�XVHUV�VHH�LW�DV�WKH�XQFHUWDLQW\�DQG�H[FHVVLYH�OHQJWK�IRU�SHUPLW
DSSURYDO�DQG�SHUPLW�ZULWHUV
�LQH[SHULHQFH��9HQGRUV�DOVR�YLHZ�WKH�ODFN�RI�DFFHSWDQFH�RI�QHZ�WHFKQRORJLHV
DV�D�PDMRU�SUREOHP��5HJXODWRUV�WHQG�WR�SODFH�OHVV�HPSKDVLV�RQ�EDUULHUV�ZLWKLQ�WKH�SHUPLWWLQJ�V\VWHP�WKDQ
XVHUV�RU�YHQGRUV�

5HVSRQVHV�DPRQJ�JURXSV�DOVR�YDULHG�GUDPDWLFDOO\�ZKHQ�DVNHG�KRZ�RIWHQ�FRPSDQLHV�GHFLGH�QRW
WR� SXUVXH� D� SURPLVLQJ� LQQRYDWLYH� WHFKQRORJ\� EHFDXVH� RI� WKH� XQFHUWDLQW\� RI� LWV� FRPSO\LQJ� ZLWK
HQYLURQPHQWDO�UHJXODWLRQV�RU�SHUPLWWLQJ��)RUW\�SHUFHQW�RI�YHQGRUV�UHVSRQGHG�YHU\�RIWHQ��FRPSDUHG�WR
���SHUFHQW�RI�XVHUV�DQG�RQO\���SHUFHQW�RI�UHJXODWRUV��

�� 6RXUFHV��:KHQ�DVNHG�ZKHWKHU�IHGHUDO�RU�VWDWH�ODZV��UHJXODWLRQV�RU�SHUPLWWLQJ�V\VWHPV
FDXVHG�WKH�EDUULHUV��DOO�JURXSV�DJUHHG�WKDW�IHGHUDO�UHJXODWLRQV�DUH�WKH�PRVW�VLJQLILFDQW�EDUULHU��DQG�WKDW
IHGHUDO�VWDWXWHV�DOVR�FUHDWH�LPSRUWDQW�EDUULHUV��8VHUV�DQG�YHQGRUV�DOVR�JDYH�KLJK�LPSRUWDQFH�WR�VWDWH
SHUPLWWLQJ�V\VWHPV��ZKLFK�UHJXODWRUV�GLG�QRW�SHUFHLYH�DV�D�PDMRU�EDUULHU��

2YHU����SHUFHQW�RI�HDFK�JURXS�EHOLHYH�WKDW�UHJXODWRU\�V\VWHPV�IRU�DLU��ZDWHU�RU�ZDVWH�DUH�DW�OHDVW
VRPHZKDW�OLNHO\�WR�JLYH�ULVH�WR�EDUULHUV��DQG�DOO�JURXSV�DJUHHG�WKDW�EDUULHUV�ZHUH�PRVW�OLNHO\�WR�DULVH�IURP
WKH�V\VWHPV�UHJXODWLQJ�VROLG�RU�KD]DUGRXV�ZDVWH�

�� 6ROXWLRQV��2YHU����SHUFHQW�RI�XVHUV�DQG�YHQGRUV�EHOLHYH�WKDW�UHGXFLQJ�GHOD\V�DQG�RWKHU
FKDQJHV�WR�WKH�SHUPLWWLQJ�V\VWHP�VXFK�DV�PRUH�FRQVLVWHQW�HQIRUFHPHQW�DQG�WKH�DGRSWLRQ�RI�RYHUDOO
SHUIRUPDQFH� VWDQGDUGV� ZRXOG� EH� YHU\� KHOSIXO� LQ� SURPRWLQJ� WKH� XVH� RI� LQQRYDWLYH� WHFKQRORJLHV�
5HJXODWRUV�FRQVLVWHQWO\�SODFHG�OHVV�HPSKDVLV�RQ�VXFK�FKDQJHV��SODFLQJ�JUHDWHVW�HPSKDVLV�LQVWHDG�RQ
JRYHUQPHQW�VSRQVRUHG�WHFKQRORJ\�YHULILFDWLRQ�DQG�GHPRQVWUDWLRQV��

5HVSRQGHQWV�ZHUH�DOVR�DVNHG�ZKDW�SHUFHQWDJH�RI�FXUUHQW�FRPSOLDQFH�FRVWV�WKH\�WKRXJKW�FRXOG
EH�VDYHG�LI�WKHUH�ZHUH�QR�UHJXODWRU\�RU�SHUPLWWLQJ�EDUULHUV�WR�LPSOHPHQWLQJ�LQQRYDWLYH�HQYLURQPHQWDO
WHFKQRORJLHV��$�PDMRULW\�LQ�DOO�JURXSV�DJUHHG�VXFK�VDYLQJV�ZRXOG�EH�VXEVWDQWLDO��RQ�WKH�RUGHU�RI���
SHUFHQW�RU�PRUH��8VHUV�DQG�YHQGRUV�HVWLPDWHG�VXFK�VDYLQJV�WR�EH�RQO\�VOLJKWO\�KLJKHU�WKDQ�UHJXODWRUV�

&� %XVLQHVV�DQG�2WKHU�%DUULHUV

�� %DUULHUV��7KH�VWDNHKROGHU�JURXSV�ZHUH�DVNHG�WR�HYDOXDWH�WKH�LPSRUWDQFH�RI�ILQDQFLDO�DQG
LQWHUQDO�EXVLQHVV�EDUULHUV�WR�LQQRYDWLRQ�ZKLFK�DUH�XQUHODWHG�WR�UHJXODWRU\�EDUULHUV��7KH�UHVSRQVH�ZDV
RYHUZKHOPLQJO\�DIILUPDWLYH��ZLWK�DOPRVW����SHUFHQW�RI�UHVSRQGHQWV�EHOLHYLQJ�PRVW�RI�WKH�EDUULHUV�OLVWHG
EHORZ�WR�EH�PDMRU�RQHV��DQG�RYHU����SHUFHQW�EHOLHYLQJ�WKHP�DW�OHDVW�PLQRU��7R�D�JUHDWHU�GHJUHH�
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WKDQ�IRU�WKH�TXHVWLRQV�FRQFHUQLQJ�UHJXODWRU\�EDUULHUV��UHVSRQVHV�ZHUH�IDLUO\�FRQVLVWHQW�EHWZHHQ�WKH
VWDNHKROGHU�JURXSV��7KH�LGHQWLILHG�EDUULHUV�ZHUH�

��ODFN�RI�FUHGLEOH�GDWD�RQ�D�WHFKQRORJ\
V�FRVW�RU�SHUIRUPDQFH�
��ODFN�RI�ILQDQFLQJ�IRU�LQQRYDWLYH�WHFKQRORJLHV��
��ODFN�RI�ILQDQFLDO�EHQHILWV�RU�UHZDUGV�IRU�XVLQJ�DQ�LQQRYDWLYH�WHFKQRORJ\�
���FRPSDQ\�VWDII�QRW�KDYLQJ�HQRXJK�WLPH�WR�PDNH�DQ�DVVHVVPHQW�RI�WHFKQLFDO�RSWLRQV�
��ODFN�RI�LQIRUPDWLRQ�RQ�WKH�DYDLODELOLW\�RI�LQQRYDWLYH�WHFKQRORJLHV��DQG
���ODUJH�LQYHVWPHQWV�LQ�WHFKQRORJLHV�LQ�SODFH�SUHYHQW�WKH�VHOHFWLRQ�RI�QHZ�WHFKQRORJLHV�

�� )LQDQFLQJ�EDUULHUV��)LQDQFLQJ�LV�SHUFHLYHG�DV�D�PDMRU�EDUULHU�WR�LQQRYDWLYH�WHFKQRORJLHV
E\� DOO� JURXSV�� $ERXW� ��� SHUFHQW� EHOLHYH� LW� LV� PRUH� GLIILFXOW� WR� REWDLQ� ILQDQFLQJ� IRU� LQQRYDWLYH
WHFKQRORJLHV�DQG�VHH�WKH�ODFN�RI�ILQDQFH�DV�D�PDMRU�EDUULHU�WR�LQQRYDWLYH�WHFKQRORJLHV��/HVV�WKDQ�ILYH
SHUFHQW�RI�HDFK�JURXSV�WKLQN�ILQDQFLQJ�PD\�EH�HDVLHU�WR�REWDLQ�IRU�LQQRYDWLYH�WHFKQRORJLHV��

'� %HQHILWV�RI�XVLQJ�,QQRYDWLYH�(QYLURQPHQWDO�7HFKQRORJLHV

5RXJKO\����SHUFHQW�RI�DOO�WKUHH�JURXSV�DJUHHG�WKDW�WKHUH�DUH�D�YDULHW\�RI�LPSRUWDQW�EHQHILWV�LQ
XVLQJ� LQQRYDWLYH� WHFKQRORJLHV�� LQFOXGLQJ� UHGXFHG�SROOXWLRQ� UHOHDVHV�� ORZHUHG�FRPSOLDQFH�FRVWV� DQG
LPSURYHG�SURGXFWLRQ�HIILFLHQF\�

(� 6RXUFHV�IRU�(QYLURQPHQWDO�7HFKQRORJ\�DQG�,QIRUPDWLRQ�

:KHQ�XVHUV�ZHUH�DVNHG�ZKHUH�WKH�HQYLURQPHQWDO�WHFKQRORJLHV�WKDW�WKHLU�ILUP�XVHV�FRPH�IURP�
WZR� WKLUGV� LGHQWLILHG� LQGHSHQGHQW� YHQGRUV�� LQGLFDWLQJ� WKH� LPSRUWDQFH� RI� WKLV� FRPPXQLW\� WR� XVHUV
UHJDUGLQJ�HQYLURQPHQWDO�FRPSOLDQFH�LVVXHV���7KH�RQH�KDOI�RI�FRPSDQLHV�WKDW�UHO\�RQ�WKHLU�RZQ�UHVHDUFK
PD\�DOVR�LQGLFDWH�DQ�HPSKDVLV�RQ�LQWHUQDO�SURFHVV�FKDQJHV�DV�D�FRPSOLDQFH�VWUDWHJ\��

:KHQ�XVHUV�DQG�UHJXODWRUV�ZHUH�DVNHG�DERXW�VSHFLILF�LQIRUPDWLRQ�VRXUFHV��ERWK�JURXSV�SODFH
KLJKHVW�LPSRUWDQFH�RQ�LQGXVWU\�DQG�WUDGH�DVVRFLDWLRQ�SXEOLFDWLRQV�DQG�FRQIHUHQFHV��5HJXODWRUV�SODFHG
QH[W� JUHDWHVW� LPSRUWDQFH�RQ�JRYHUQPHQW� WHFKQLFDO� DVVLVWDQFH�RIILFHV� DQG�XQLYHUVLW\� DQG� H[WHQVLRQ
SURJUDPV��DOWKRXJK�RQO\�RQH�TXDUWHU�RI�WKH�XVHUV�UDWHG�WKHVH�DV�YHU\�XVHIXO��8VHUV�LQVWHDG�SODFH�JUHDWHU
UHOLDQFH�RQ�LQGXVWU\��KDOI�RI�XVHUV�IRXQG�RXWVLGH�FRQVXOWDQWV�RU�FRQWUDFWV�YHU\�XVHIXO��DQG�D�WKLUG�UHJDUG
RWKHU�FRPSDQLHV��WKHLU�RZQ�UHVHDUFK��RU�YHQGRUV�DQG�VXSSOLHUV�DV�YHU\�XVHIXO��

)� &RPSOLDQFH�FRVWV

:KHQ�DVNHG�WR�HVWLPDWH�WKHLU�IDFLOLW\
V�DQQXDO�HQYLURQPHQWDO�FRPSOLDQFH�FRVWV�XVHUV�JDYH�D�ZLGH
UDQJH�RI�DQVZHUV��SUHVXPDEO\�DFFRUGLQJ�WR�WKH�VL]H�RI�WKH�RSHUDWLRQ���$SSUR[LPDWHO\�DQ�HTXDO�QXPEHU�
RU�RQH��IRXUWK�RI�XVHUV�DQVZHUHG�WKHLU�FRPSOLDQFH�FRVWV�ZHUH�LQ�WKH�IROORZLQJ�FDWHJRULHV����������RU
OHVV����������WR�������������������WR����PLOOLRQ��DQG����PLOOLRQ�RU�RYHU�
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7KLV�UHSRUW�SUHVHQWV�WKH�UHVXOWV�RI�D�VXUYH\�RI�UHJXODWRUV��XVHUV�DQG�YHQGRUV�RI�HQYLURQPHQWDO
WHFKQRORJLHV�FRPSOHWHG�LQ�0D\�������,W�LV�IRFXVHG�RQ�WKHVH�VWDNHKROGHU�JURXSV·�SHUFHSWLRQV�RI�EDUULHUV
WR�WKH�SHUPLWWLQJ��XVH�RU�GHYHORSPHQW�RI�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV��,Q�WKLV�ZD\��LW�DWWHPSWV
WR�YHULI\�WKH�H[LVWHQFH�RI�WKH�EDUULHUV�LGHQWLILHG�SUHYLRXVO\�E\�WKH�UHSRUWV�RI�WKH�7HFKQRORJ\�,QQRYDWLRQ
DQG�(FRQRPLFV��7,(��&RPPLWWHH�RI�WKH�1DWLRQDO�$GYLVRU\�&RXQFLO�IRU�(QYLURQPHQWDO�3ROLF\�DQG
7HFKQRORJ\�DQG�RWKHU�UHVHDUFK�DQG�SXEOLFDWLRQV�RQ�WHFKQRORJ\�LQQRYDWLRQ�

7KH�VXUYH\�ZDV�DGPLQLVWHUHG�E\�WHOHSKRQH�WR�WKUHH�VWDNHKROGHU�JURXSV��VHQLRU�SHUPLW�RIILFLDOV
IURP�VWDWH�HQYLURQPHQWDO�UHJXODWRU\�DJHQFLHV��PDQDJHUV�DW�UHJXODWHG�XVHU�IDFLOLWLHV��DQG�PDQDJHUV�DW
YHQGRU�ILUPV�ZKLFK�VHOO��OHDVH�RU�UHFRPPHQG�HQYLURQPHQWDO�WHFKQRORJLHV��7KHUH�ZHUH�DSSUR[LPDWHO\
����FRPSOHWHG�LQWHUYLHZV��ZLWK�PRUH�WKDQ�RQH�KXQGUHG�IURP�HDFK�JURXS��6XUYH\�UHVXOWV�ZHUH�WKHQ
DQDO\]HG�XVLQJ�VWDWLVWLFDO�WRROV�WR�GHWHUPLQH�FRQILGHQFH�LQWHUYDOV��GHVFULEHG�LQ�$SSHQGL[�$��6XUYH\
UHVXOWV�DUH�SUHVHQWHG�EHORZ�

,Q� WKLV� UHSRUW�� HQYLURQPHQWDO� WHFKQRORJLHV� DUH� GHILQHG� WR� LQFOXGH� PRQLWRULQJ� HTXLSPHQW�
WUHDWPHQW�DQG�FRQWURO�GHYLFHV��SROOXWLRQ�SUHYHQWLRQ�WHFKQRORJLHV�DQG�SURFHVV�PRGLILFDWLRQV�LI�LQVWDOOHG
WR�LPSURYH�HQYLURQPHQWDO�SHUIRUPDQFH��7KH�WHUP�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�UHIHUV�WR
V\VWHPV�RI�SROOXWLRQ�SUHYHQWLRQ�RU�FRQWURO�WKDW�KDYH�QRW�\HW�EHHQ�GHPRQVWUDWHG�LQ�SUDFWLFH��

�� %$&.*5281'

$� :K\�DUH�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV
QRW�EHLQJ�LPSOHPHQWHG�DQG�XVHG"

7KHUH�LV�D�ZLGHVSUHDG�SHUFHSWLRQ�WKDW�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�DUH�QRW�EHLQJ
DGHTXDWHO\�LPSOHPHQWHG�DQG�XVHG�WR�FRQWURO�SROOXWLRQ��UHVXOWLQJ�LQ�ORZHU�HQYLURQPHQWDO�TXDOLW\�WR�WKH
SXEOLF�DQG�KLJKHU�FRVWV�WR�LQGXVWU\��)HGHUDO�DFWLYLW\�WR�LQYHVWLJDWH�WKH�DERYH�TXHVWLRQ�KDV�EHHQ�RUJDQL]HG
XQGHU�WKH�1DWLRQDO�$GYLVRU\�&RXQFLO�IRU�(QYLURQPHQWDO�3ROLF\�DQG�7HFKQRORJ\��1$&(37���D�SXEOLF
DGYLVRU\�FRPPLWWHH�DGYLVLQJ�WKH�$GPLQLVWUDWRU�DQG�VWDII�RI�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\
�(3$���7KH�1$&(37�FUHDWHG�WKH�7HFKQRORJ\�,QQRYDWLRQ�DQG�(FRQRPLFV��7,(��&RPPLWWHH�VSHFLILFDOO\
WR�DGGUHVV�WKH�LVVXH�

7KH�7,(�&RPPLWWHH� FRQYHQHG�PDQ\�PXOWL�VWDNHKROGHU�PHHWLQJV� DQG� LVVXHG� WKUHH� UHSRUWV
DGGUHVVLQJ�WKLV�TXHVWLRQ��7KHLU�ILUVW�UHSRUW�LVVXHG�LQ������FRQFOXGHV�WKDW�WKH�GLVLQFHQWLYHV�WR�LQQRYDWLYH
HQYLURQPHQWDO� WHFKQRORJLHV� FUHDWHV� D� �PDUNHW� G\VIXQFWLRQ� V\PEROL]HG� E\� WK>H@� ODJJLQJ� UDWH� RI
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LQYHVWPHQW�LQ�HQYLURQPHQWDO�WHFKQRORJ\����,W�GHVFULEHV�KRZ�D�QXPEHU�RI�SROLFLHV��LQFOXGLQJ�JRYHUQPHQW
SROLFLHV��FDQ�KLQGHU�WHFKQRORJ\�LQQRYDWLRQ�E\�PDNLQJ�LW�GLIILFXOW�IRU�FRPSDQLHV�WR�WU\�VRPHWKLQJ�QHZ�
,W�FRQFOXGHG���3HUPLWWLQJ�DQG�FRPSOLDQFH�V\VWHPV��DV�WKH\�IXQFWLRQ�WRGD\��GLVFRXUDJH�DOO�VWDNHKROGHU
JURXSV�IURP�WDNLQJ�WKH�ULVNV�QHFHVVDU\�WR�GHYHORS�LQQRYDWLYH�WHFKQRORJLHV���DQG�WKDW��FKDQJHV�WR�WKH
HQYLURQPHQWDO�UHJXODWRU\�V\VWHP�ZLOO�EH�QHHGHG�WR�FUHDWH�LQFHQWLYHV�HQFRXUDJLQJ�WKH�HQYLURQPHQWDO
WHFKQRORJ\�LQQRYDWLRQ�SURFHVV���

7KH�7,(�&RPPLWWHH�PDGH�D�VHULHV�RI�ILQGLQJV�DV�WR�ZK\�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV
ZHUH�QRW�EHLQJ�LPSOHPHQWHG�DQG�XVHG���7KH\�FRQFOXGHG�WKDW�IXQGDPHQWDO�FKDQJHV�WR�WKH�HQYLURQPHQWDO
UHJXODWRU\�V\VWHP�ZRXOG�EH�QHHGHG��DQG�RIIHUHG�D�VHULHV�RI�UHFRPPHQGDWLRQV��7KHVH�VWUHVVHG�WKH�QHHG
IRU�PRGLI\LQJ�SHUPLWWLQJ�DQG�HQIRUFHPHQW�V\VWHPV��SURYLGLQJ�LQFHQWLYHV�DQG�IOH[LELOLW\�IRU�LQQRYDWLYH
WHFKQRORJLHV�� LPSURYLQJ� WHVWLQJ�DQG�GHPRQVWUDWLRQ�FDSDFLW\��GHYHORSLQJ�FURVV�PHGLD�FRRUGLQDWLRQ�
LGHQWLI\LQJ�DQG�UHPRYLQJ�UHJXODWRU\�EDUULHUV��DQG�GHYHORSLQJ�(3$�OHDGHUVKLS��

7KH�7,(�&RPPLWWHH�QRWHG�WKDW��ZKLOH�HQYLURQPHQWDO�UHJXODWLRQV�FUHDWH�WKH�PDUNHW��WKH\�FDQ�DOVR
REVWUXFW� DQG� VORZ� LQQRYDWLRQ�� �5HJXODWRU\� DQG� VWDWXWRU\� UHTXLUHPHQWV�RIWHQ� OLPLW� WKH�SRWHQWLDO� WR
LQWURGXFH�IOH[LELOLW\� LQWR�LPSOHPHQWLQJ�SROLFLHV���7KH\�IXUWKHU�FRQFOXGHG�WKDW��WKH�HPSKDVLV� LQ�WKH
HQYLURQPHQWDO�PDQDJHPHQW�V\VWHP�RQ�VLQJOH�PHGLXP�SROOXWLRQ�FRQWURO�VWUDWHJLHV�LV�UDSLGO\�UHDFKLQJ
ERWK�WHFKQRORJLFDO�DQG�FRVW�OLPLWV���DQG�WKDW��([LVWLQJ�SHUPLWWLQJ�DQG�FRPSOLDQFH�DXWKRULWLHV�DW�DOO�OHYHOV
RI�JRYHUQPHQW�ODFN�WKH�IOH[LELOLW\�QHFHVVDU\�WR�HQFRXUDJH�WHFKQRORJ\�LQQRYDWLRQ�IRU�HQYLURQPHQWDO
SXUSRVHV���

7KH�&RPPLWWHH�IRXQG�WKDW�WKH�KXUGOHV�IDFLQJ�LQGXVWU\�FDQ�WDNH�PDQ\�IRUPV��)RU�H[DPSOH��PRVW
HQYLURQPHQWDO�VWDQGDUGV�QRZ�LQ�SODFH�ZHUH�GHYHORSHG�DURXQG�D�SDUWLFXODU�WHFKQRORJ\�DQG�FDQ�KDYH�WKH
SUDFWLFDO� HIIHFW� RI� �ORFNLQJ� LQ�� WKDW� WHFKQRORJ\
V� XVH�� 7KH� SHUPLWWLQJ� SURFHVV� FDQ� DOVR� GLVFRXUDJH
LQQRYDWLRQ�E\�PDNLQJ�WKH�DSSURYDO�SURFHVV�IRU�QHZ�WHFKQRORJLHV�ORQJHU��PRUH�FXPEHUVRPH��DQG�OHVV
FHUWDLQ�WKDQ�IRU�FRQYHQWLRQDO�DSSURDFKHV��(YHQ�ZKHQ�FRPSDQLHV�DUH�DOORZHG�WR�XVH�DQ�LQQRYDWLYH
WHFKQRORJ\��WKH\�PD\�EH�XQZLOOLQJ�WR�ULVN�QRQ�FRPSOLDQFH�DV�WKH\�UHFHLYH�QR�UHZDUG�IRU�H[FHHGLQJ�WKH
PLQLPXP� UHJXODWRU\� UHTXLUHPHQWV� DQG� QR� SURWHFWLRQ� DJDLQVW� IDLOXUH�� 7KHUHIRUH�� WKH� VDPH� ROG
WHFKQRORJLHV�PD\�EH�XVHG�\HDU�DIWHU�\HDU��IUHH]LQJ�RXW�QHZHU�DQG�PRUH�HIIHFWLYH�DOWHUQDWLYHV��

6XEVHTXHQW�WR�WKHVH�UHSRUWV��&RQJUHVV�DQG�(3$�HVWDEOLVKHG�WKH�(QYLURQPHQWDO�7HFKQRORJ\
,QLWLDWLYH��(7,��LQ������WR�KHOS�DGGUHVV�WKHVH�SUREOHPV��(7,�ZDV�DQ�(3$�OHG�LQWHUDJHQF\�HIIRUW�WKDW�KDV
VXSSRUWHG�PRUH�WKDQ�����SURMHFWV�WR�DGYDQFH�WKH�GHYHORSPHQW�DQG�XVH�RI�LQQRYDWLYH�HQYLURQPHQWDO
WHFKQRORJLHV��$IWHU� LQLWLDO�JURZWK�� ODFN�RI�IXQGLQJ�E\�&RQJUHVV�IRU�WKH�LQLWLDWLYH�KDV�HOLPLQDWHG�WKH
FUHDWLRQ�RI�QHZ�SURMHFWV��DOWKRXJK�SUHYLRXVO\�IXQGHG�(7,�SURMHFWV�DUH�VWLOO�EHLQJ�ILQLVKHG��%XW�HOVHZKHUH�
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(3$�KDV�ODXQFKHG�LQQRYDWLYH�SURJUDPV�VXFK�DV�WKH�&RPPRQ�6HQVH�,QLWLDWLYH��ZKLFK�SURPRWHV�DFWLRQ
WR�DGGUHVV�HQYLURQPHQWDO�SROOXWLRQ�DW�WKH�VHFWRU�OHYHO��3URMHFW�;/��D�QDWLRQDO�SLORW�SURJUDP�WR�WHVW
LQQRYDWLYH� ZD\V� RI� DFKLHYLQJ� EHWWHU� DQG� PRUH� FRVW� HIIHFWLYH� HQYLURQPHQWDO� FRPSOLDQFH�� DQG� WKH
(QYLURQPHQWDO�7HFKQRORJ\�9HULILFDWLRQ�SURJUDP��(79��

(79�YHULILHV� WKH�SHUIRUPDQFH�RI� � LQQRYDWLYH�WHFKQLFDO�VROXWLRQV�WR�SUREOHPV�WKDW� WKUHDWHQ
KXPDQ�KHDOWK�RU�WKH�HQYLURQPHQW��0DQDJHG��E\�(3$
V�2IILFH�RI�5HVHDUFK�DQG�'HYHORSPHQW��(79�ZDV
FUHDWHG�WR�VXEVWDQWLDOO\�DFFHOHUDWH�WKH�HQWUDQFH�RI�QHZ�HQYLURQPHQWDO�WHFKQRORJLHV�LQWR�WKH�GRPHVWLF
DQG�LQWHUQDWLRQDO�PDUNHWSODFH��(79�YHULILHV�FRPPHUFLDO�UHDG\��SULYDWH�VHFWRU�WHFKQRORJLHV�WKURXJK
WZHOYH�SLORW�SURJUDPV��

7KHUH�DUH�DOVR�SURJUDPV�DW�WKH�VWDWH�OHYHO�RULHQWHG�WRZDUGV�DGGUHVVLQJ�WKH�EDUULHUV�WR�LQQRYDWLYH
HQYLURQPHQWDO�WHFKQRORJLHV��$�VLJQLILFDQW�HIIRUW�LQ�WKLV�UHJDUG�KDV�EHHQ�WKH�IRUPDWLRQ�RI�WKH�,QWHUVWDWH
7HFKQRORJ\�	�5HJXODWRU\�&RRSHUDWLRQ��,75&��:RUNLQJ�*URXS�RI����VWDWHV�LQLWLDWHG�E\�WKH�:HVWHUQ
*RYHUQRUV�$VVRFLDWLRQ� WR� H[SHGLWH� WKH�XVH�RI� WHFKQRORJ\� IRU� WKH� FKDUDFWHUL]DWLRQ� DQG� FOHDQXS�RI
FRQWDPLQDWHG�VLWHV��0RVW�SDUWLFLSDWLQJ�VWDWHV�DJUHHG�WR�DFFHSW�HDFK�RWKHU
V�WHVW�UHVXOWV�LI�DJUHHG�XSRQ
WHVWLQJ�SURWRFROV�DUH�XVHG��ZKLFK�FRXOG�PDNH�LW�SRVVLEOH�WR�WHVW�D�WHFKQRORJ\�LQ�RQH�RI�WKH�VWDWHV�DQG
KDYH�UHVXOWV�DFFHSWHG�LQ�WKH����RWKHU�VWDWHV�

2WKHU�VWDWH�SURJUDPV�LQFOXGH�D�PHPRUDQGXP�RI�XQGHUVWDQGLQJ�VLJQHG�E\�VL[�VWDWHV��&DOLIRUQLD�
,OOLQRLV�� 1HZ� -HUVH\�� 0DVVDFKXVHWWV�� 1HZ� <RUN� DQG� 3HQQV\OYDQLD� WR� HVWDEOLVK� DQG� LPSOHPHQW� DQ
LQIRUPDWLRQ� H[FKDQJH�SURFHVV� DQG� LQWHUVWDWH� WHFKQRORJ\� UHFLSURFLW\��$QRWKHU� LV� WKH�1HZ�(QJODQG
,QWHUVWDWH�5HJXODWRU\�&RRSHUDWLRQ�3URMHFW��DQ�LQQRYDWLYH�IHGHUDO�VWDWH�SDUWQHUVKLS�GHVLJQHG�WR�SURPRWH
WKH�DFFHSWDQFH�RI�QHZ�HQYLURQPHQWDO�WHFKQRORJLHV�LQ�1HZ�(QJODQG�DQG�LPSURYH�WKH�FRPSHWLWLYHQHVV
RI�UHJLRQDOO\�EDVHG�FRPSDQLHV�IRU�PDUNHWLQJ�HQYLURQPHQWDO�WHFKQRORJLHV�

7KLV� VXUYH\�SURMHFW� LQWHQGV� WR� IXUWKHU�H[DPLQH�VWDNHKROGHU�SHUFHSWLRQV�RI� WKH�EDUULHUV�DQG
SUREOHPV�LGHQWLILHG�LQ�WKH�DERYH�PHQWLRQHG�UHSRUWV�DQG�SURJUDPV�

%� 7KH�ODFN�RI�YHQWXUH�FDSLWDO�IRU
HQYLURQPHQWDO�WHFKQRORJLHV

3HUKDSV�RQH�RI�WKH�EHVW�ZD\V�WR�H[DPLQH�WKH�KHDOWK�RI�WKH�HQYLURQPHQWDO�WHFKQRORJ\�LQGXVWU\
LV�WR�UHYLHZ�WKH�UDWH�RI�ILQDQFLQJ�DYDLODEOH�IRU�QHZ�LGHDV��7KH�7,(�&RPPLWWHH�RI�1$&(37�FRQFOXGHG
LQ� ����� �WKDW� IRU� DW� OHDVW� WKH� SDVW� GHFDGH� WKH� UDWH� RI� LQYHVWPHQW� LQ� HQYLURQPHQWDO� WHFKQRORJ\
GHYHORSPHQW�DQG�FRPPHUFLDOL]DWLRQ�KDV� ODJJHG����6LQFH�WKLV�VWDWHPHQW�� WKH� OHYHO�RI�YHQWXUH�FDSLWDO
ILQDQFLQJ�IRU�HQYLURQPHQWDO�LQQRYDWLRQ�KDV�JRQH�IURP�EDG�WR�ZRUVH��IURP������PLOOLRQ�LQ������WR�RQO\
����PLOOLRQ�LQ�������LQ�DQ�HUD�RI�XQSUHFHGHQWHG�IXQGLQJ�IRU�WHFKQRORJ\�LQ�JHQHUDO��
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7DEOH����9HQWXUH�&DSLWDO�$YDLODEOH�IRU�,QYHVWPHQW�LQ�(QYLURQPHQWDO�7HFKQRORJLHV����PLOOLRQV�
&RPSDUHG�WR�,QGXVWU\�6L]H����ELOOLRQV�

(QYLURQPHQWDO 9HQWXUH
<HDU ,QGXVWU\�VL]H &DSLWDO

���� ��� �����ELOOLRQ ��� �����PLOOLRQ
���� ���� ����
���� ���� ����
���� ���� ����
���� ���� ����
���� ���� � �����
���� ���� � � �����
���� ���� � �����
���� ���� �� �����

6RXUFH��(QYLURQPHQWDO�%XVLQHVV�,QWHUQDWLRQDO��6DQ�'LHJR��&$�

7KH� IDOO� LQ�YHQWXUH�FDSLWDO� ILQDQFLQJ� UHIOHFWV� D� VLPLODU� WUHQG� LQ�RWKHU� ILQDQFLQJ�YHKLFOHV� IRU
HQYLURQPHQWDO�WHFKQRORJ\�GHYHORSPHQW��DFFRUGLQJ�WR�GDWD�IURP�(QYLURQPHQWDO�%XVLQHVV�,QWHUQDWLRQDO�
%HWZHHQ������DQG�������HQYLURQPHQWDO�PXWXDO�IXQGV�KDYH�DOVR�VKUXQN��IURP������PLOOLRQ�WR����
PLOOLRQ��DQG�JRYHUQPHQW�IXQGLQJ�KDV�DV�ZHOO��7KH�EXGJHW�RI�WKH�'HSDUWPHQW�RI�(QHUJ\
V�2IILFH�RI
7HFKQRORJ\�'HYHORSPHQW�KDV�GHFOLQHG�IURP������PLOOLRQ�WR������PLOOLRQ��DQG�IRU�WKH�'HSDUWPHQW�RI
'HIHQVH�IURP������WR������PLOOLRQ�

7KHVH�GDWD�VKRZ�WKDW�ILQDQFLQJ�IRU�HQYLURQPHQWDO�WHFKQRORJLHV�LV�DW�DQ�DOO�WLPH�ORZ��7KLV�FULVLV
VHYHUHO\� FRQVWUDLQV� WKH� GHYHORSPHQW� RI� LQQRYDWLYH� WHFKQRORJLHV�� HVSHFLDOO\� E\� LQGHSHQGHQW� VPDOO
WHFKQRORJ\�GHYHORSPHQW�FRPSDQLHV��7KH�ODFN�RI�YHQWXUH�FDSLWDO�LV�HVSHFLDOO\�LPSRUWDQW��ZKLFK�FRXOG
EH�H[SHFWHG�WR�IXHO�LQQRYDWLRQ�

7KH�UHDVRQV�IRU�WKH�ODFN�RI�ILQDQFLQJ�IRU�HQYLURQPHQWDO�WHFKQRORJ\�UHODWH�WR�EDUULHUV�FUHDWHG�E\
WKH�HQYLURQPHQWDO�UHJXODWRU\�V\VWHP��,QWHUYLHZV�ZLWK�WHFKQRORJ\�ILQDQFLHUV�UHYHDO�WZR�NH\�UHDVRQV�ZK\
WKH\�QR�ORQJHU�IXQG�HQYLURQPHQWDO�WHFKQRORJLHV�ZKLOH�SURYLGLQJ�FRQVLGHUDEOH�IXQGLQJ�IRU�WHFKQRORJ\
LQ�JHQHUDO��)LUVW��HYHQ�LI�D�WHFKQRORJ\�ZRUNV�DQG�LV�FRPPHUFLDOO\�DFFHSWDEOH��LW�IDFHV�DGGLWLRQDO�KXUGOHV
LQ�WKH�SHUPLWWLQJ�SURFHVV�ZKLFK�PD\�FUHDWH�WLPH�GHOD\V��ODFN�RI�DFFHSWDQFH�RU�RWKHU�SUREOHPV�ZKLFK
SUHYHQW�FRPPHUFLDOL]DWLRQ��7KLV��GRXEOH�DFFHSWDQFH��EDUULHU�PHDQV�IHZHU�HQYLURQPHQWDO�WHFKQRORJLHV
JDLQ�DFFHSWDQFH��DQG�VR�IHZHU�FDQ�EHFRPH�FRPPHUFLDOL]HG�DQG�SURILWDEOH��

7KH�VHFRQG�UHDVRQ�FRQFHUQV�PDUNHW�VL]H��8QGHU�RXU�IHGHUDO�V\VWHP��WKH�ODFN�RI�D�QDWLRQDO�SHUPLW
DSSURYDO�SURFHVV�PHDQV�WKDW�WKH�HQYLURQPHQWDO�PDUNHW�LV�IUDFWLRQHG�LQWR����VWDWH�PDUNHWV�DQG�KXQGUHGV
RI�ORFDO�RQHV��HDFK�RQH�UHSUHVHQWLQJ�D�SHUPLWWLQJ�MXULVGLFWLRQ��$SSURYDO�LQ�RQH�VWDWH�RU�MXULVGLFWLRQ�LV�QRW
D�JXDUDQWHH�RI�DSSURYDO�LQ�DQRWKHU��FUHDWLQJ�D�EDONDQL]HG�PDUNHW�ZKLFK�FUHDWHV�D��IRUPLGDEOH�EDUULHU�WR
HQWU\��7KHVH�WZR�NLQGV�RI�EDUULHUV�WR�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�KHOS�WR�H[SODLQ�ZK\�SULYDWH
FDSLWDO�KDV�YLUWXDOO\�OHIW�WKH�HQYLURQPHQWDO�ILHOG��DV�VKRZQ�LQ�WKH�WDEOH�DERYH�
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7KH�IROORZLQJ�SURILOHV�SUHVHQW�VXPPDU\�LQIRUPDWLRQ�E\�VWDNHKROGHU�JURXS��DQG�HPSKDVL]H�WKH
UHVSRQVHV�LQ�ZKLFK�HDFK�JURXS�H[SUHVVHG�SDUWLFXODUO\�VWURQJ�YLHZV�

$�� 5HJXODWRUV

([SHULHQFH�

� UHJXODWRUV�LQWHUYLHZHG�ZHUH�KHDGV�RI�DLU��ZDWHU�DQG�ZDVWH�SHUPLWWLQJ�GLYLVLRQV
DW�VWDWH�HQYLURQPHQWDO�DJHQFLHV�

� RYHU������KDYH�PRUH�WKDQ����\HDUV�H[SHULHQFH�LQ�HQYLURQPHQWDO�ILHOG�DQG�PRVW
KDYH�FRQVLGHUHG�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�VHYHUDO�WLPHV�

� �����RI�UHJXODWRUV�UHVSRQGHG�WKDW�WKHLU�RIILFHV�DUH�PRUH�EXUGHQHG�WKDQ�WKH\
ZHUH�WZR�\HDUV�DJR�

%DUULHUV��

� ����KDYH�HQFRXQWHUHG�SUREOHPV�PRYLQJ�IRUZDUG�ZLWK�LQQRYDWLYH�WHFKQRORJLHV�

� PRVW�YLHZ�WKH�ODFN�RI�FUHGLEOH�LQIRUPDWLRQ�RQ�WHFKQRORJ\�DOWHUQDWLYHV�DV�WKH
PDMRU�EDUULHU�WR�LQQRYDWLYH�WHFKQRORJLHV�

5HJXODWRU\�EDUULHUV�

� PRVW�YLHZ�WKH�UHJXODWRU\�V\VWHP�DV�D�PLQRU�EDUULHU�WR�WHFKQRORJ\�LQQRYDWLRQ
DQG� VHH� WKH� ODFN� RI� LQFHQWLYHV� WR� H[FHHG�PLQLPXP� FRPSOLDQFH� DV� D�PDMRU
UHJXODWRU\�SUREOHP��UHJXODWRUV�FRQVLVWHQWO\�SODFH�OHVVHU�HPSKDVLV�RQ�EDUULHUV
FUHDWHG�E\�WKH�SHUPLWWLQJ�V\VWHP�WKDQ�GR�XVHUV�RU�YHQGRUV�

� RQO\�����IHHO�LW�LV�YHU\�OLNHO\�WKDW�FRPSDQLHV�GHFLGH�QRW�WR�SXUVXH�SURPLVLQJ
LQQRYDWLYH� WHFKQRORJ\� EHFDXVH� RI� WKH� XQFHUWDLQW\� RI� LWV� FRPSO\LQJ� ZLWK
HQYLURQPHQWDO�UHJXODWLRQV�RU�SHUPLWWLQJ�

� PRVW� HPSKDVL]H� JRYHUQPHQW� VSRQVRUHG� WHFKQRORJ\� YHULILFDWLRQ� DQG
GHPRQVWUDWLRQV�WR�VXUPRXQW�UHJXODWRU\�EDUULHUV�
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� PRVW�SHUFHLYH�IHGHUDO�UHJXODWLRQV�DQG�IHGHUDO�VWDWXWHV�DV�WKH�PRUH�LPSRUWDQW
VRXUFHV� RI� EDUULHUV��ZKHQ� DVNHG� WR� FKRRVH� EHWZHHQ� IHGHUDO� DQG� VWDWH� ODZV�
UHJXODWLRQV��DQG�SHUPLWWLQJ�

� DOPRVW�KDOI�HVWLPDWH�EXVLQHVV�FRXOG�UHGXFH�FRPSOLDQFH�FRVWV�E\������RU�PRUH
LI�WKHUH�ZHUH�QR�UHJXODWRU\�EDUULHUV�WR�LQQRYDWLYH�WHFKQRORJ\�

2WKHU�EDUULHUV�

� UHJXODWRUV�SHUFHLYH�PDQ\�QRQ�UHJXODWRU\�EDUULHUV�WR�EH�LPSRUWDQW��DQG�SODFH
H[WUHPHO\� KLJK� YDOXH� RQ� QHHG� IRU� FUHGLEOH� GDWD� DQG� LQIRUPDWLRQ� DERXW� D
WHFKQRORJ\�������RI�UHJXODWRUV� LGHQWLI\� WKH� ODFN�RI�FUHGLEOH�GDWD�DV�D�PDMRU
FRQFHUQ�� DQG������SHUFHLYHG� WKH� ODFN�RI� LQIRUPDWLRQ�RQ� WKH� DYDLODELOLW\�RI
WHFKQRORJ\�DV�D�PDMRU�EDUULHU�

� RYHU�KDOI�EHOLHYH�LW�LV�KDUGHU�IRU�LQQRYDWLYH�WHFKQRORJLHV�WR�REWDLQ�ILQDQFLQJ��DQG
OHVV�WKDQ�����WKLQN�LW�LV�HDVLHU�

,QIRUPDWLRQ�

� UHJXODWRUV�UHFHLYH�LQIRUPDWLRQ�DERXW�DOWHUDWLYH�WHFKQRORJLHV�IURP�D�YDULHW\�RI
VRXUFHV�� ZLWK� WKH� JUHDWHVW� HPSKDVLV� RQ� JRYHUQPHQW�� XQLYHUVLWLHV� DQG� WUDGH
DVVRFLDWLRQ�SURJUDPV�

%� 8VHUV

([SHULHQFH��

� XVHUV� LQWHUYLHZHG� DUH� SHUVRQQHO� ZLWK� UHVSRQVLELOLW\� IRU� HQYLURQPHQWDO
FRPSOLDQFH�DW�UHJXODWHG�IDFLOLWLHV��

� RYHU������KDYH�PRUH�WKDQ���\HDUV�H[SHULHQFH�LQ�WKH�HQYLURQPHQWDO�ILHOG��DQG
�����FDQ�QDPH�LQQRYDWLYH�WHFKQRORJLHV�ZKLFK�FRXOG�SRWHQWLDOO\�EH�DSSOLHG�WR
WKHLU�RSHUDWLRQV�

� D� WKLUG�RI�XVHU�FRPSDQLHV�KDG�PRUH� WKDQ�����HPSOR\HHV�DW� WKH� IDFLOLW\�DQG
�������LQ�WKH�FRPSDQ\��WZR�WKLUGV�EHOLHYH�WKHLU�FRPSDQ\�LV�VWURQJHU�WKDQ�LW�ZDV
WKUHH�\HDUV�DJR��

%DUULHUV��

� �����HQFRXQWHU�SUREOHPV�PRYLQJ�IRUZDUG�ZLWK�LQQRYDWLYH�WHFKQRORJLHV�

� PRVW�YLHZ�ODFN�RI�ILQDQFH��WKH�SHUPLW�V\VWHP�DQG�WKH�ODFN�RI��LQIRUPDWLRQ�RQ
WHFKQRORJ\�DOWHUQDWLYHV�DV�PDMRU�RYHUDOO�EDUULHUV��DQG�GH�HPSKDVL]H�EXVLQHVV
SUDFWLFHV�DQG�UHODWHG�EDUULHUV�
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� XVHUV�IHHO�VOLJKWO\�VWURQJHU�WKDQ�RWKHU�JURXSV�WKDW�XVLQJ�LQQRYDWLYH�WHFKQRORJLHV
ZLOO�OHDG�WR�ERWK�HFRQRPLF�DQG�HQYLURQPHQWDO�EHQHILWV�

5HJXODWRU\�EDUULHUV�

� XVHUV�SHUFHLYH�PDQ\�PDMRU�UHJXODWRU\�EDUULHUV��DQG�JLYH�JUHDWHVW�HPSKDVLV�WR�WKH
XQFHUWDLQW\� DQG� H[FHVVLYH� OHQJWK� IRU� SHUPLW� DSSURYDO�� SHUPLW� ZULWHUV

LQH[SHULHQFH��DQG�ODFN�RI�WLPH�WR�WHVW�DQG�LPSOHPHQW�QHZ�WHFKQRORJLHV�

� �����EHOLHYH� WKDW� UHGXFLQJ�GHOD\V� LQ� WKH�SHUPLWWLQJ� V\VWHP�ZRXOG�EH��YHU\
KHOSIXO��LQ�SURPRWLQJ�WKH�XVH�RI�LQQRYDWLYH�WHFKQRORJLHV�

� ����� IHHO� LW� LV� YHU\� OLNHO\� WKDW� FRPSDQLHV� GHFLGH� QRW� WR� SXUVXH� SURPLVLQJ
LQQRYDWLYH� WHFKQRORJLHV� EHFDXVH� RI� WKH� XQFHUWDLQW\� RI� FRPSO\LQJ� ZLWK
HQYLURQPHQWDO�UHJXODWLRQV�RU�SHUPLWWLQJ�

� :KHQ� DVNHG� WR� FKRRVH� EHWZHHQ� IHGHUDO� DQG� VWDWH� ODZV�� UHJXODWLRQV� DQG
SHUPLWWLQJ��PRVW�SHUFHLYH�VWDWH�SHUPLWWLQJ�DV�ZHOO�DV�IHGHUDO�UHJXODWLRQV�DQG
VWDWXWHV�DV�WKH�PRUH�LPSRUWDQW�VRXUFHV�RI�EDUULHUV�

� RYHU�KDOI�HVWLPDWH�EXVLQHVV�FRXOG�UHGXFH�FRPSOLDQFH�FRVWV�E\������RU�PRUH�LI
WKHUH�ZHUH�QR�UHJXODWRU\�EDUULHUV�WR�LQQRYDWLRQ�

2WKHU�EDUULHUV��

� PDQ\�SHUFHLYH�QRQ�UHJXODWRU\�EDUULHUV�DV�LPSRUWDQW��WKH�ODFN�RI�VWDII�WLPH�WR
DVVHVV�WHFKQRORJLHV��WKH�ODFN�RI�ILQDQFH��WKH�ODFN�RI�HFRQRPLF�EHQHILW�DQG�WKH
ODFN�RI�GDWD�ZHUH�FRQVLGHUHG�E\�PRVW�XVHUV� DV�PDMRU� VRXUFHV�RI�EDUULHUV� WR
LQQRYDWLYH�WHFKQRORJLHV�

� �����EHOLHYH�LW�LV�KDUGHU�WR�REWDLQ�ILQDQFLQJ�IRU�LQQRYDWLYH�WHFKQRORJLHV�WKDQ
VWDQGDUG�RQHV��FRPSDUHG�WR�����ZKR�ILQG�LW�HDVLHU�

,QIRUPDWLRQ�

� XVHUV� UHFHLYH� LQIRUPDWLRQ� DERXW� DOWHUDWLYH� WHFKQRORJLHV� IURP� D� YDULHW\� RI
VRXUFHV��ZLWK�WKH�JUHDWHVW�HPSKDVLV�RQ�WUDGH�DVVRFLDWLRQ�SURJUDPV��FRQWUDFWRUV
DQG�RWKHU�LQGXVWU\�VRXUFHV�

� WZR� WKLUGV� LGHQWLI\� LQGHSHQGHQW� YHQGRUV� DV� DQ� LPSRUWDQW� VRXUFH� RI� WKH
HQYLURQPHQWDO�WHFKQRORJLHV�WKDW�WKHLU�ILUP�XVHV��IROORZHG�E\�RQH�KDOI�ZKR�UHO\
RQ�WKHLU�RZQ�FRPSDQ\·V�UHVHDUFK�
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&� 9HQGRUV

([SHULHQFH�

� YHQGRUV� DUH� VHQLRU�SHUVRQQHO� LQ�FRPSDQLHV�ZKLFK�VHOO�� OHDVH�RU� UHFRPPHQG
HQYLURQPHQWDO�WHFKQRORJLHV�

� RYHU������KDYH�PRUH�WKDQ����\HDUV�H[SHULHQFH�LQ�HQYLURQPHQWDO�ILHOG�DQG�PRVW
KDYH�FRQVLGHUHG�LQQRYDWLYH�WHFKQRORJLHV�PRUH�WKDQ���WLPHV�

� PRVW�YHQGRU�FRPSDQLHV�KDYH�IHZHU�WKDQ�����SHRSOH�ZRUNLQJ�DW�WKH�IDFLOLW\�DQG
OHVV�WKDQ�������LQ�WKH�HQWLUH�FRPSDQ\�

%DUULHUV�

� RYHU������HQFRXQWHU�SUREOHPV�PRYLQJ�IRUZDUG�ZLWK�LQQRYDWLYH�WHFKQRORJLHV�

� PDQ\� SHUFHLYH� WKH� ODFN� RI� ILQDQFLDO� UHVRXUFHV�� WKH� SHUPLWWLQJ� V\VWHP� DQG
EXVLQHVV�SUDFWLFHV�DOO�DV�PDMRU�RYHUDOO�EDUULHUV�

� PDQ\�IHHO�VWURQJO\�WKDW�XVLQJ�LQQRYDWLYH�WHFKQRORJLHV�ZLOO�OHDG�WR�ERWK�HFRQRPLF
DQG�HQYLURQPHQWDO�EHQHILWV�

5HJXODWRU\�%DUULHUV�

� YHQGRUV�SHUFHLYH�PDQ\�UHJXODWRU\�EDUULHUV��JLYLQJ�KLJKHVW�SULRULW\�WR�WKH�ODFN�RI
LQFHQWLYHV�WR�JR�EH\RQG�PLQLPDO�FRPSOLDQFH��SHUPLW�ZULWHUV
�LQH[SHULHQFH��DQG
WKH�ODFN�RI�DFFHSWDQFH�RI�LQQRYDWLYH�WHFKQRORJLHV�ZLWKLQ�WKH�SHUPLWWLQJ�SURFHVV�

� �����EHOLHYH�ILUPV�YHU\�RIWHQ�GR�QRW�SXUVXH�SURPLVLQJ�LQQRYDWLYH�WHFKQRORJ\
EHFDXVH�RI�WKH�XQFHUWDLQW\�RI�LWV�FRPSO\LQJ�ZLWK�HQYLURQPHQWDO�UHJXODWLRQV�RU
SHUPLWWLQJ�

� :KHQ� DVNHG� WR� FKRRVH� EHWZHHQ� IHGHUDO� DQG� VWDWH� ODZV�� UHJXODWRUV� DQG
SHUPLWWLQJ��PRVW�SHUFHLYH�VWDWH�SHUPLWWLQJ�DV�ZHOO�DV�IHGHUDO�UHJXODWLRQV�DQG
VWDWXWHV�DV�WKH�PRUH�LPSRUWDQW�VRXUFHV�RI�UHJXODWRU\�EDUULHUV�

� YHQGRUV�HPSKDVL]H�PRUH�FRQVLVWHQW�HQIRUFHPHQW��UHGXFLQJ�GHOD\V�LQ�SHUPLWWLQJ
DQG� D� FKDQJH� IURP� WHFKQRORJ\�EDVHG� WR� RYHUDOO� SHUIRUPDQFH� VWDQGDUGV� DV
FKDQJHV�WKDW�ZRXOG�PRVW�EHQHILW�LQQRYDWLYH�WHFKQRORJLHV�

� RYHU�KDOI�HVWLPDWH�EXVLQHVV�FRXOG�UHGXFH�FRPSOLDQFH�FRVWV�E\������RU�PRUH�LI
WKHUH�ZHUH�QR�UHJXODWRU\�EDUULHUV�WR�LQQRYDWLRQ�



�

2WKHU�EDUULHUV�

� YHQGRUV�SHUFHLYH�PDQ\�QRQ�UHJXODWRU\�EDUULHUV�DV�PDMRU��DQG�PRVW�IHHO�WKDW�D
ODFN�RI�HFRQRPLF�UHZDUG�IRU�LQQRYDWLRQ��D�ODFN�RI�FUHGLEOH�GDWD�RQ�D�WHFKQRORJ\
DQG� D� ODFN� RI� ILQDQFLQJ� DUH� DOO� PDMRU� VRXUFHV� RI� EDUULHUV� WR� LQQRYDWLYH
WHFKQRORJLHV�

� �����EHOLHYH�LW�LV�KDUGHU�WR�REWDLQ�ILQDQFLQJ�IRU�LQQRYDWLYH�WHFKQRORJLHV�WKDQ
VWDQGDUG�RQHV��DQG�����WKLQN�LW�HDVLHU�

5HVHDUFK�

� DOPRVW�KDOI�DUH�VSHQGLQJ�PRUH�RQ�UHVHDUFK�DQG�GHYHORSPHQW�WKDQ�WKH\�GLG�WKUHH
\HDUV�DJR��FRPSDUHG�WR������VSHQGLQJ�OHVV��D�PDMRULW\��������FRQGXFW�5	'
SULPDULO\�WKRXJK�WKHLU�RZQ�VWDII�

�� 6859(<�5(68/76

7KLV� SDUW� GHVFULEHV� WKH� DFWXDO� UHVXOWV� RI� WKH� VXUYH\� TXHVWLRQV�� � ,W� EHJLQV�ZLWK� EDFNJURXQG
TXHVWLRQV��DQG�WKHQ�DGGUHVVHV�EDUULHUV� WR� LQQRYDWLRQ�FUHDWHG�E\�WKH�UHJXODWRU\�V\VWHP��IROORZHG�E\
ILQDQFLDO�DQG�RWKHU�EDUULHUV�LQWHUQDO�WR�EXVLQHVV�ILUPV���)LQDOO\��LW�DGGUHVVHV�LQIRUPDWLRQ�VRXUFHV�DQG
RWKHU�LVVXHV�

$� ([SHULHQFH

�� ([SHULHQFH�LQ�(QYLURQPHQWDO�&RPSOLDQFH

0RVW�SHRSOH� LQWHUYLHZHG�KDG�VLJQLILFDQW�H[SHULHQFH� LQ�WKH�HQYLURQPHQWDO�FRPSOLDQFH�ILHOG�
5HJXODWRUV�LQWHUYLHZHG�ZHUH�FKLHIV�RU�VHQLRU�SHUVRQQHO�LQ�WKH�DLU��ZDWHU�DQG�ZDVWH�GLYLVLRQV�DW�VWDWH
HQYLURQPHQWDO� DJHQFLHV�� 8VHUV� LQWHUYLHZHG� ZHUH� SHUVRQQHO� ZLWK� UHVSRQVLELOLW\� IRU� HQYLURQPHQWDO
FRPSOLDQFH�DW�IDFLOLWLHV�KROGLQJ�RQH�RU�PRUH��PDMRU��DLU��ZDWHU��RU�KD]DUGRXV�ZDVWH�SHUPLWV��9HQGRUV
ZHUH� VHQLRU� UHSUHVHQWDWLYHV� LQ� FRPSDQLHV� ZKLFK� GHYHORS�� VHOO�� RU� UHFRPPHQG� HQYLURQPHQWDO
WHFKQRORJLHV��7KH�JUHDW�PDMRULW\� LQ�HDFK�JURXS�KDG�RYHU� ILYH�\HDUV·�H[SHULHQFH��DQG�RYHU������RI
UHJXODWRUV�DQG�YHQGRUV�KDG�PRUH�WKDQ����\HDUV·�H[SHULHQFH�

�� ([SHULHQFH�ZLWK�,QQRYDWLYH�(QYLURQPHQWDO�7HFKQRORJLHV�

5HJXODWRUV�� XVHUV�� DQG� YHQGRUV�ZHUH� DVNHG� DERXW� WKHLU� SHUVRQDO� H[SHULHQFH� LQ� FRQVLGHULQJ
LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�LQ�WKH�SDVW�ILYH�\HDUV���$OO�WKUHH�JURXSV�UHSRUWHG�D�VLJQLILFDQW
DPRXQW�RI�H[SRVXUH� WR� WKH� LVVXH�� �2YHU����SHUFHQW�RI�UHVSRQGHQWV� LQ�HDFK�JURXS�UHSRUWHG�KDYLQJ
FRQVLGHUHG�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�DW�OHDVW�RQFH��DQG�PRVW�KDG�FRQVLGHUHG�LQQRYDWLYH
HQYLURQPHQWDO�WHFKQRORJLHV� WZLFH�RU�PRUH���(QYLURQPHQWDO�WHFKQRORJ\�YHQGRUV�UHSRUWHG�WKH�PRVW
IUHTXHQW� FRQVLGHUDWLRQ� RI� LQQRYDWLYH� WHFKQRORJLHV�� ZLWK� WKH� PDMRULW\� ���� ��� KDYLQJ� FRQVLGHUHG
UHFRPPHQGLQJ��VHOOLQJ��RU�OHDVLQJ�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�IRXU�RU�PRUH�WLPHV�LQ�WKH�SDVW
ILYH�\HDUV��7KH�UHVSRQGHQWV�KDYLQJ�FRQVLGHUHG�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�DW�OHDVW�RQFH�ZHQW
RQ�WR�FRPSOHWH�WKH�VXUYH\���



��

7DEOH����+RZ�PDQ\�\HDUV�KDYH�\RX�ZRUNHG�LQ�SHUPLWWLQJ�HQYLURQPHQWDO�FRPSOLDQFH�\RXU�ILHOG"

%� )LUP�FKDUDFWHULVWLFV

$OWKRXJK�VPDOO��PHGLXP�DQG�ODUJH�ILUPV�ZHUH�LQWHUYLHZHG�LQ�ERWK�XVHU�DQG�YHQGRU�FDWHJRULHV�
XVHU�FRPSDQLHV�ZHUH�FRQVLGHUDEO\�ODUJHU�WKDQ�YHQGRU�FRPSDQLHV��$�WKLUG�RI�XVHU�FRPSDQLHV�KDG�PRUH
WKDQ� ���� HPSOR\HHV� DW� WKH� IDFLOLW\� DQG� ������� HPSOR\HG� LQ� WKH� FRPSDQ\�� ZKHUHDV� PRVW� YHQGRU
FRPSDQLHV�KDG�IHZHU�WKDQ�����SHRSOH�ZRUNLQJ�DW�WKH�IDFLOLW\�DQG�OHVV�WKDQ�������LQ�WKH�HQWLUH�FRPSDQ\�
8VHU�FRPSDQLHV�VXUYH\HG�ZHUH�ODUJHU�WKDQ�YHQGRU�FRPSDQLHV�VXUYH\HG�LQ�SDUW�EHFDXVH�HIIRUWV�ZHUH
PDGH�WR�VXUYH\�WKH�PRUH�UHJXODWHG��DQG�WKXV�ODUJHU��IDFLOLWLHV���$OVR��DERXW�WZR�WKLUGV�RI�XVHUV�DQG�RQH
KDOI�RI�YHQGRUV�UHSOLHG�WKHLU�IDFLOLW\�KDV�D�SDUHQW�FRPSDQ\��)LQDOO\��DERXW�WZR�WKLUGV�RI�ERWK�YHQGRUV
DQG�XVHUV�EHOLHYHG�WKDW��LQ�WHUPV�RI�FRPSHWLWLYHQHVV�DQG�ILQDQFLDO�VWUHQJWK��WKHLU�FRPSDQ\�LV�VWURQJHU
WKDQ�LW�ZDV�WKUHH�\HDUV�DJR��2QO\�DERXW������RI�UHVSRQGHQWV�IHOW�WKHLU�FRPSDQ\�ZDV�ZHDNHU��

&� %HQHILWV�RI�XVLQJ�LQQRYDWLYH�HQYLURQPHQWDO
WHFKQRORJLHV

6LJQLILFDQW�PDMRULWLHV�RI�DOO�WKUHH�JURXSV�DJUHHG�WKDW�WKHUH�DUH�D�YDULHW\�RI�EHQHILWV� LQ�XVLQJ
LQQRYDWLYH� WHFKQRORJLHV�� � 5HGXFHG� SROOXWLRQ� UHOHDVHV�� ORZHUHG� FRPSOLDQFH� FRVWV� DQG� LPSURYHG
SURGXFWLRQ�HIILFLHQF\�DUH�DOO�YLHZHG�DV�LPSRUWDQW�E\�URXJKO\������RI�DOO�JURXSV���)HZHU�SHUPLWWLQJ
SUREOHPV�ZDV�YLHZHG�DV�D�EHQHILW�E\�VOLJKWO\�IHZHU�UHVSRQGHQWV�

7KHVH�UHVSRQVHV�PD\�UHIOHFW�WKH�DFWXDO�SHUPLWWLQJ�VLWXDWLRQ�IDFHG�E\�HQYLURQPHQWDO�WHFKQRORJLHV
WRGD\��,QQRYDWLYH�WHFKQRORJLHV�PXVW�JHQHUDOO\�PHHW�RU�H[FHHG�WKH�PLQLPXP�WKUHVKROGV�HVWDEOLVKHG
XQGHU�UDWH�EDVHG�HQG�RI�SLSH�UHJXODWRU\�VWDQGDUGV��%XVLQHVV�GULYHUV�WKHUHIRUH�RQO\�H[LVW�IRU�LQQRYDWLRQV
ZKLFK�ERWK�PHHW�DQG�H[FHHG�WKH�VWDQGDUGV�DQG�FRVW�OHVV��2XU�UHJXODWRU\�V\VWHP�SURYLGHV�IHZ�LQFHQWLYHV
WR�WHFKQRORJLHV�ZKLFK�PD\�IDLO�WR�PHHW�DQ�HQG�RI�SLSH�VWDQGDUG�E\�D�VOLJKW�DPRXQW�EXW�FRVW�PXFK�OHVV�
WKRVH�ZKLFK�H[FHHG�WKH�VWDQGDUG�EXW�FRVW�PRUH��RU�WKRVH�ZKLFK�UHGXFH�RYHUDOO�SROOXWLRQ�DQG�PHHW�WKH
VWDQGDUG��EXW�PD\�FRVW�PRUH�� ,QGHHG�� WKH� UHVSRQVHV� LQ�7DEOH���� VKRZ�VLJQLILFDQW� FRVW� VDYLQJV�DUH
DYDLODEOH�LI�WKH�EDUULHUV�WR�LQQRYDWLYH�WHFKQRORJLHV�FRXOG�EH�UHGXFHG��7KHVH�UHVSRQVHV�WKHUHIRUH�PD\
HPSKDVL]H� FXUUHQW�EHQHILWV� RI� WHFKQRORJ\� LQQRYDWLRQ�� LQVWHDG�RI� SRWHQWLDO� EHQHILWV�� HVSHFLDOO\� FRVW
UHGXFWLRQV��XQGHU�D�UHJXODWRU\�V\VWHP�ZKLFK�IRFXVHV�PRUH�RQ�RYHUDOO�SHUIRUPDQFH�WKDQ�HQG�RI�SLSH
UHVXOWV�



��

7DEOH� ��� � 5HVSRQVHV� LQGLFDWLQJ� VLJQLILFDQW� EHQHILWV� RI� XVLQJ� LQQRYDWLYH� HQYLURQPHQWDO
WHFKQRORJLHV

5HGXFHG�SROOXWLRQ�UHOHDVHV�

/RZHU
HG�FRPSOLDQFH�FRVWV�

,PSURYHG�SURGXFWLRQ�HIILFLHQF\�



��

)HZHU�SUREOHPV�FRPSO\LQJ�ZLWK�HQYLURQPHQWDO�SHUPLWV�

'� )UHTXHQF\�DQG�7\SHV�RI�%DUULHUV�(QFRXQWHUHG�E\
,QQRYDWLYH�(QYLURQPHQWDO�7HFKQRORJLHV

2I�WKRVH�ZKR�KDYH�FRQVLGHUHG�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV��PRVW�KDYH�HQFRXQWHUHG
SUREOHPV�LQ�PRYLQJ�IRUZDUG�ZLWK�WKHP���9HQGRUV�HQFRXQWHUHG�WKH�PRVW�SUREOHPV��ZLWK�RYHU�����
HQFRXQWHULQJ� EDUULHUV�� � 7KLV�� FRXSOHG�ZLWK� WKH� UHVXOWV� VKRZLQJ� WKDW� YHQGRUV�PRUH� RIWHQ� FRQVLGHU
LQQRYDWLYH�WHFKQRORJLHV��PD\�LPSO\�WKDW�PDQ\�LQQRYDWLYH�WHFKQRORJLHV�QHYHU�PDNH�LW�SDVW�WKH�YHQGRUV
WR� WKH� XVHUV�� 9HQGRUV�PD\� FRQVLGHU� WKH� SRWHQWLDO� EDUULHUV� D� WHFKQRORJ\�PD\� IDFH� DQG� VFUHHQ� RXW
WHFKQRORJ\�LQQRYDWLRQV�

:KHQ�DVNHG�DERXW�WKH�LPSRUWDQFH�RI�GLIIHUHQW�W\SHV�RI�EDUULHUV��WKHUH�ZDV�JHQHUDO�DJUHHPHQW
WKDW� DOO� WKRVH� OLVWHG� �UHJXODWRU\� RU� SHUPLWWLQJ� V\VWHP�� ODFN� RI� FUHGLEOH� LQIRUPDWLRQ� RQ� WHFKQRORJ\
DOWHUQDWLYHV��ODFN�RI�ILQDQFLDO�UHVRXUFHV��DQG�EXVLQHVV�SUDFWLFHV�DQG�UHODWHG�EDUULHUV�WR�LQQRYDWLRQ��KDYH
VRPH�LPSRUWDQFH���+RZHYHU��WKHUH�ZHUH�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�DV�WR�ZKLFK�EDUULHU�WKH\�UHJDUG
DV�WKH�PRVW�LPSRUWDQW��

:KLOH�UHJXODWRUV�EHOLHYHG�WKDW�D�ODFN�RI�FUHGLEOH�LQIRUPDWLRQ�RQ�WHFKQRORJ\�DOWHUQDWLYHV�LV�WKH
PRVW�VLJQLILFDQW�EDUULHU��YHQGRUV�DQG�XVHUV�JDYH�KLJKHU�SULRULW\�WR�WKH�ODFN�RI�ILQDQFLDO�UHVRXUFHV�DQG
EDUULHUV�FUHDWHG�E\�WKH�UHJXODWRU\�V\VWHP��7KH�JUHDWHU�QHHG�E\�UHJXODWRUV�IRU�GDWD�RQ�WKH�SHUIRUPDQFH
RI� LQQRYDWLYH� WHFKQRORJLHV� FRQILUPV� WKH� �GRXEOH� DFFHSWDQFH� EDUULHU�� IDFHG� E\� HQYLURQPHQWDO
WHFKQRORJLHV��7KH\�PXVW�QRW�RQO\�VXUPRXQW�WKH�QRUPDO�EXVLQHVV�DQG�HFRQRPLF�EDUULHUV�WR�DSSURYDO��EXW�
XQOLNH�RWKHU�WHFKQRORJLHV��DOVR�JHW�UHJXODWRU\�DSSURYDO��6LQFH�UHJXODWRUV�DSSHDU�WR�KDYH�JUHDWHU�QHHGV
IRU�GDWD�WKDQ�EXVLQHVV�UHSUHVHQWDWLYHV��LW�DSSHDUV�WKDW�VRPH�LQQRYDWLYH�WHFKQRORJLHV�ZKLFK�ZRXOG�EH
DSSURYHG�E\�EXVLQHVV�PD\�QRW�EH�E\�UHJXODWRUV��

3HUKDSV�SUHGLFWDEO\��HDFK�JURXS�YLHZHG�EDUULHUV�ZLWKLQ�WKHLU�RZQ�VSKHUH�DV�FDXVLQJ�WKH�IHZHVW
SUREOHPV��)HZ�XVHUV�YLHZ�WKHLU�RZQ�EXVLQHVV�SUDFWLFHV�DV�D�PDMRU�EDUULHU��QRU�GLG�PDQ\�UHJXODWRUV�YLHZ
WKH�UHJXODWRU\�SURFHVV�DV�D�PDMRU�EDUULHU��WKRXJK�ERWK�JURXSV�GLG�YLHZ�WKHVH�SUREOHPV�DV�PLQRU�EDUULHUV�
9HQGRUV�DOVR�SODFHG�OHDVW�LPSRUWDQFH�RQ�WKH�QHHG�IRU�FUHGLEOH�LQIRUPDWLRQ�RQ�WHFKQRORJ\�DOWHUQDWLYHV�
DV�SHUKDSV�WKH\�IHHO�WKDW�WKH\�DGHTXDWHO\�GHYHORS�DQG�SURYH�LQQRYDWLYH�WHFKQRORJ\�DOWHUQDWLYHV�



��

7DEOH����5HVSRQVHV�LGHQWLI\LQJ�PDMRU�VRXUFHV�RI�EDUULHUV

/DFN�RI�ILQDQFLDO�UHVRXUFHV

/DFN�RI�FUHGLEOH�LQIRUPDWLRQ�RQ�WHFKQRORJ\�DOWHUQDWLYHV

5HJXODWRU\�RU�SHUPLWWLQJ�V\VWHP



��

%XVLQHVV�SUDFWLFHV�DQG�UHODWHG�EDUULHUV�WR�LQQRYDWLRQ

(� 5HJXODWRU\�%DUULHUV

�� 9LHZV�RQ�LPSRUWDQFH�RI�VSHFLILF
UHJXODWRU\�EDUULHUV

,Q�WKLV�TXHVWLRQ�WKH�VWDNHKROGHU�JURXSV�ZHUH�DVNHG�WKHLU�RSLQLRQ�RI�D�OLVW�RI�SRWHQWLDO�EDUULHUV
GUDZQ�IURP�SUHYLRXV�UHSRUWV�RQ�WKH�VXEMHFW�RI�EDUULHUV�WR�HQYLURQPHQWDO�WHFKQRORJ\�LQQRYDWLRQ��VXFK
DV�WKRVH�E\�WKH�7,(�FRPPLWWHH�RI�1$&(37��7KH�VWURQJO\�DIILUPDWLYH�QDWXUH�RI�WKH�UHVSRQVHV�LQGLFDWH
WKDW� WKH�EDUULHUV� WKHVH�UHSRUWV� LGHQWLILHG��ULVN�DYHUVLRQ�� WKH� ODFN�RI�FUHGLEOH�GDWD�� OLPLWHG�UHJXODWRU\
IOH[LELOLW\��DGGHG�GHOD\V�DQG�XQFHUWDLQW\�DQG�WKH�ODFN�RI�UHZDUG�IRU�GRLQJ�EHWWHU����DUH�JHQXLQH��

5HVSRQVHV�DUH�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�DQG�DUH�VWURQJO\�DIILUPDWRU\�WR�DOO�WKH�LGHQWLILHG
EDUULHUV�LQ�HDFK�RI�WKH�VWDNHKROGHU�JURXS��HVWDEOLVKLQJ�D�EURDG�FRQVHQVXV�RQ�WKH�EDUULHUV�LGHQWLILHG�LQ
SUHYLRXV�VWXGLHV��2YHU�WZR�WKLUGV�RI�HDFK�JURXS�UHVSRQGHG�WKDW�HDFK�OLVWHG�VRXUFH�RI�UHJXODWRU\�EDUULHUV
LV�DW�OHDVW�D�PLQRU�EDUULHU�WR�HQYLURQPHQWDO�WHFKQRORJ\�LQQRYDWLRQ��DQG�ZLWK�IHZ�H[FHSWLRQV�DW�OHDVW�D
WKLUG�RI�HDFK�JURXS�UHJDUG�HDFK�EDUULHU�DV�PDMRU�

7KH�KLJKHVW�QXPEHU�RI�ERWK�UHJXODWRUV�DQG�YHQGRUV�YLHZ�WKH�PDMRU�UHJXODWRU\�EDUULHU�DV�WKH�ODFN
RI�LQFHQWLYH�WR�H[FHHG�PLQLPXP�FRPSOLDQFH��ZKHUHDV�XVHUV�VHH�LW�DV�WKH�XQFHUWDLQW\�DQG�H[FHVVLYH�OHQJWK
IRU�SHUPLW�DSSURYDO�DQG�SHUPLW�ZULWHUV
�LQH[SHULHQFH��9HQGRUV�DOVR�YLHZ�WKH�ODFN�RI�DFFHSWDQFH�RI�QHZ
WHFKQRORJLHV�DV�D�PDMRU�SUREOHP�

$V�LQ�WKH�SUHYLRXV�TXHVWLRQ��HDFK�VWDNHKROGHU�JURXS�SODFHG�OHVVHU�HPSKDVLV�RQ�WKH�EDUULHUV�WKDW
GHULYH�IURP�LWV�RZQ�DFWLRQV��UHJXODWRUV�SODFH�OHVV�HPSKDVLV�RQ�EDUULHUV�ZLWKLQ�WKH�SHUPLWWLQJ�V\VWHP�WKDQ
GR�XVHUV�RU�YHQGRUV��XVHUV�SODFH�OHDVW�HPSKDVLV�RQ�WKH�ODFN�RI�LQFHQWLYH�WR�H[FHHG�PLQLPXP�FRPSOLDQFH�
DQG�YHQGRUV�OHDVW�HPSKDVLV�RQ�WKH�QHHG�WR�WHVW�DQG�LPSOHPHQW�WKHLU�RZQ�WHFKQRORJLHV��7KHUH�UHPDLQV
KRZHYHU�VLJQLILFDQW�DJUHHPHQW�RQ�WKH�VLJQLILFDQFH�RI�WKHVH�EDUULHUV��PDQ\�LQKHUHQW�LQ�WKH�ZD\�UDWH�EDVH
V\VWHPV�RSHUDWH�



��

7DEOH�����5HVSRQVHV�LQGLFDWLQJ�PDMRU�UHJXODWRU\�EDUULHUV

������������������������� 5HJXODWRUV����� 8VHUV���� 9HQGRUV

/DFN�RI�LQFHQWLYH�WR�
H[FHHG�PLQ��FRPSOLDQFH�������� ����������� ���������� �������

8QFHUWDLQW\��H[FHVVLYH ��
OHQJWK�IRU�SHUPLW�DSSURYDO���� ����������� ���������� �������

3HUPLW�ZULWHUV�LQH[SHULHQFH�������� ����������� ���������� �������

7RR�OLWWOH�WLPH�IRU�
WHVWLQJ�DQG�LPSOHPHQWLQJ������ ����������� ���������� ������

/DFN�RI�QHZ�WHFKQRORJ\������������
DFFHSWDQFH�������������������� ����������� ���������� �������

$IWHU�EHLQJ�DVNHG�DERXW�VSHFLILF�EDUULHUV��UHVSRQGHQW�ZHUH�DVNHG�ZKHWKHU�WKH\�FRXOG�WKLQN�RI�RWKHU
EDUULHUV�WR�LQQRYDWLYH�WHFKQRORJLHV��$OWKRXJK�WKH�PDMRULW\�RI�HDFK�JURXS�FRXOG�QRW��VRPH�IURP�HDFK
VWDNHKROGHU�JURXS�VXJJHVWHG�RWKHU�EDUULHUV��7KH�OHDGLQJ�UHVSRQVHV�LQFOXGHG�����RI�UHJXODWRUV�ZKR
LQGLFDWHG�WKDW�RWKHU�EDUULHUV�LQFOXGHG�HLWKHU�UHJXODWLRQ�VSHFLILF�SUREOHPV�RU�ODFN�RI�GDWD��DQG�����RI
XVHUV�DQG������RI�YHQGRUV�ZKR�UHVSRQGHG�WKDW�UHJXODWRUV�DUH�XQFRRSHUDWLYH�DQG�DUH�� WKHUHIRUH��D
EDUULHU�

�� 9LHZV�RQ�IHGHUDO�RU�VWDWH�RULJLQ�RI
UHJXODWRU\�EDUULHUV

7DEOH����,GHQWLILFDWLRQ�RI�IHGHUDO�RU�VWDWH�VWDWXWHV��UHJXODWLRQ�RU�SHUPLWV�DV�VRXUFH�RI�PDMRU
EDUULHUV�

5HJXODWRUV��� 8VHUV����� 9HQGRUV��

)HGHUDO�UHJXODWLRQV����������� ����������� ������������ ���
)HGHUDO�VWDWXWHV�������������� ����������� ������������ ���
6WDWH�SHUPLWV����������������� ����������� ������������ ����
)HGHUDO�SHUPLWV��������������� ����������� ������������ ����
6WDWH�UHJXODWLRQV������������� ����������� ������������ ����
6WDWH�VWDWXWHV����������������� ���������� ������������ ����



��

$�VLJQLILFDQW�PDMRULW\�RI�DOO�JURXSV�IHOW�WKDW�HDFK�RI�WKH�VL[�FRPSRQHQWV�DUH�D�VRXUFH�RI�DW�OHDVW
PLQRU�EDUULHUV�WR�LQQRYDWLYH�HQYLURQPHQWDO� WHFKQRORJLHV��7KHUH�ZDV�DOVR�FRQVHQVXV�DV�WR�WKH�FKLHI
VRXUFH�RI�EDUULHUV��DV�HYHU\RQH�DJUHHG�WKDW�IHGHUDO�UHJXODWLRQV�FUHDWH�WKH�PRVW�VLJQLILFDQW�EDUULHUV��DQG
DOO�JURXSV�DOVR�IHOW�WKDW�IHGHUDO�VWDWXWHV�DOVR�FUHDWH�LPSRUWDQW�EDUULHUV��

7KH�GLIIHUHQFH�EHWZHHQ� WKH�VWDNHKROGHU�JURXSV� LV�KRZHYHU�QRWDEOH�ZKHQ� LW�FRPHV�WR�VWDWH
SHUPLWV�� ZKLFK� DUH� FRQVLGHUHG� D� PDMRU� EDUULHU� E\� PDQ\� XVHUV� DQG� YHQGRUV�� EXW� RQO\� E\� ���� RI
UHJXODWRUV��7KH�ODFN�RI�HPSKDVLV�RQ�VWDWH�SHUPLWV�PD\�EH�GXH�LQ�SDUW�WR�WKH�QDWXUH�RI�WKH�UHJXODWRUV
LQWHUYLHZHG��DOO�VWDWH�SHUPLW�RIILFLDOV��,Q�WKLV�UHJDUG��WKH�UHVSRQVHV�RI�WKH�XVHUV�DQG�YHQGRUV�PD\�EH�PRUH
LPSDUWLDO��DQG�LQGLFDWH�WKDW�VWDWH�SHUPLWWLQJ�FUHDWHV�HTXLYDOHQW�EDUULHUV�DV�IHGHUDO�VWDWXWHV�DQG�UHJXODWLRQV�
7KLV�ZRXOG�PDNH�VHQVH��DV�IHGHUDO�UHJXODWRU\�UHTXLUHPHQWV�DUH�WUDGLWLRQDOO\�FDUULHG�RXW�E\�VWDWH�SHUPLW
DXWKRULWLHV�

7KH�FKLHI�GLIIHUHQFH�DPRQJ�WKH�JURXSV�LV�WKDW�ZKLOH�UHJXODWRUV�SODFHG�HTXLYDOHQW�SULRULW\�RQ
IHGHUDO� UHJXODWLRQV� DQG� VWDWXWHV� DV� D�PDMRU� VRXUFH� RI� EDUULHUV�� OHVV� WKDQ� ���� LGHQWLILHG� WKH� RWKHU
FRPSRQHQWV�DV�WKH�VRXUFH�RI�PDMRU�SUREOHPV��8VHUV�DQG�YHQGRUV�RQ�WKH�RWKHU�KDQG�SHUFHLYH�WKDW�DOO
WKH�FRPSRQHQWV�FUHDWH�EDUULHUV��ZLWK�URXJKO\�D�WKLUG�VWDWLQJ�WKDW�WKH\�FUHDWH�PDMRU�EDUULHUV��DQG�����WKDW
WKH\�FUHDWH�DW� OHDVW�D�PLQRU�EDUULHU��7KHLU� UHVSRQVH� LV� VOLJKWO\�ZHDNHU� IRU� IHGHUDO�SHUPLWV�DQG�VWDWH
VWDWXWHV�

�� %DUULHUV�FDXVHG�E\�UHJXODWRU\�V\VWHPV
IRU�GLIIHUHQW�PHGLD�

7DEOH�����5HJXODWRU\�V\VWHPV�E\�PHGLD�ZKLFK�DUH�OLNHO\�WR�LPSRVH�D�EDUULHU�WR�XVLQJ�LQQRYDWLYH
WHFKQRORJ\

6ROLG�RU�KD]DUGRXV�ZDVWH�
�



��

Vendors

14.4%

40.0%

18.4% 27.2%

$LU�

:DWHU�

5HVSRQVHV�ZHUH�XQLIRUPO\�VWURQJ�WKDW�UHJXODWRU\�V\VWHPV�IRU�HDFK�PHGLD�ZHUH�DW�OHDVW�VRPHZKDW
OLNHO\�WR�JLYH�ULVH�WR�EDUULHUV��,Q�DGGLWLRQ��DOO�JURXSV�DJUHHG�WKDW�EDUULHUV�ZHUH�PRVW�OLNHO\�WR�DULVH�IURP
WKH�V\VWHPV�UHJXODWLQJ�VROLG�RU�KD]DUGRXV�ZDVWH��

:KLOH�UHVSRQVHV�ZHUH�FRPSDUDEOH�EHWZHHQ�JURXSV�WKDW�WKH�UHJXODWRU\�V\VWHPV�IRU�HDFK�PHGLD
ZRXOG�EH�VRPHZKDW�OLNHO\�WR�FUHDWH�EDUULHUV��XVHUV�DQG�YHQGRUV�IHOW�PRUH�VWURQJO\�WKDQ�UHJXODWRUV�WKDW
WKH� UHJXODWRU\� V\VWHPV� IRU� DOO� WKUHH� PHGLD� ZRXOG� EH� YHU\� OLNHO\� WR� FUHDWH� EDUULHUV� WR� LQQRYDWLYH
WHFKQRORJ\���

7KH�KLJK�LQFLGHQFH�RI�UHVSRQGHQWV��HVSHFLDOO\�UHJXODWRUV�DQG�YHQGRUV��VWDWLQJ�WKH\�FRXOG�QRW
UHVSRQG�IRU�D�SDUWLFXODU�PHGLXP�LQGLFDWHV�WKH�XQGHUVWDQGDEOH�VSHFLDOL]DWLRQ�QHHGHG�E\�UHJXODWRUV�XQGHU
RXU�PHGLD�VSHFLILF�VWDWXWRU\�UHJLPH��DQG�E\�WKH�QDWXUH�RI� WHFKQRORJLHV� WR�DGGUHVV�SDUWLFXODU�PHGLD
SROOXWDQWV�



��

�� +RZ�RIWHQ�GR�FRPSDQLHV�QRW�SXUVXH�SURPLVLQJ�LQQRYDWLYH�WHFKQRORJ\
EHFDXVH� RI� WKH� XQFHUWDLQW\� RI� LWV� FRPSO\LQJ� ZLWK� WKH� HQYLURQPHQWDO
UHJXODWLRQV�RU�SHUPLWWLQJ

7DEOH� ���5HVSRQVHV� LQGLFDWLQJ�KRZ�RIWHQ� FRPSDQLHV�GR�QRW�SXUVXH� LQQRYDWLYH� WHFKQRORJ\
EHFDXVH�RI�XQFHUWDLQWLHV�ZLWK�HQYLURQPHQWDO�UHJXODWLRQV�RU�SHUPLWWLQJ

5HVSRQVHV�DPRQJ�JURXSV�YDULHG�GUDPDWLFDOO\�ZKHQ�DVNHG�KRZ�RIWHQ�FRPSDQLHV�GHFLGH�QRW�WR
SXUVXH� D� SURPLVLQJ� LQQRYDWLYH� WHFKQRORJ\� EHFDXVH� RI� WKH� XQFHUWDLQW\� RI� LWV� FRPSO\LQJ� ZLWK
HQYLURQPHQWDO�UHJXODWLRQV�RU�SHUPLWWLQJ��)RUW\�SHUFHQW�RI�YHQGRUV�UHVSRQGHG�YHU\�RIWHQ��FRPSDUHG�WR
�����RI�XVHUV�DQG�RQO\�����RI�UHJXODWRUV��

2QH�H[SODQDWLRQ�IRU�WKLV�GLIIHUHQFH�LV�WKDW�XVHUV�KDYH�WKH�PRVW�DFFXUDWH�DVVHVVPHQW��DQG�WKDW
YHQGRUV�H[DJJHUDWH�WKLV�SUREOHP�ZKLOH�UHJXODWRUV�XQGHUHVWLPDWH�LW��$QRWKHU�LV�WKDW�SRVVLEO\�HDFK�JURXS
PD\�DFW�WR�VFUHHQ�WKH�WHFKQRORJLHV�IRU�WKH�RWKHU�JURXSV���9HQGRUV�DUH�WKH�ILUVW�WR�FRQVLGHU�YDULRXV
LQQRYDWLYH� WHFKQRORJLHV� IRU� GHYHORSPHQW�� DQG�PD\� EH� H[SHFWHG� WR� KDYH� WKH� KLJKHVW� IUHTXHQF\� RI
GLVPLVVLQJ� WKHP� IRU� FRPSOLDQFH� XQFHUWDLQW\�� 8VHUV� DUH� WKH� QH[W� WR� UHYLHZ� WKH� WHFKQRORJLHV�� DQG
UHJXODWRUV�WKH�ODVW��DQG�WKHUHIRUH�PD\�KDYH�FRUUHVSRQGLQJO\�ORZHU�UHMHFWLRQ�UDWHV��7KLV�ZRXOG�LQGLFDWH
WKDW�XVHUV�DQG�HVSHFLDOO\�UHJXODWRUV�DUH�QRW�DZDUH�RI�WKH�QXPEHU�RI�SRWHQWLDO�LQQRYDWLYH�WHFKQRORJLHV
WKDW�DUH�EHLQJ�UHMHFWHG�GXH�WR�WKH�EDUULHUV�LQYROYHG��DQG�DUH�QHYHU�SUHVHQWHG�IRU�WKHLU�UHYLHZ�

�� &KDQJHV�LQ�WKH�UHJXODWRU\�V\VWHP�WKDW�ZRXOG�EH�KHOSIXO�LQ�SURPRWLQJ�WKH
XVH�RI�LQQRYDWLYH�WHFKQRORJLHV����

7KH�VWDNHKROGHU�JURXSV�ZHUH�DVNHG�WR�HYDOXDWH�WKH�FKDQJHV�LQ�WKH�UHJXODWRU\�V\VWHP�ZKLFK�KDYH
EHHQ�LGHQWLILHG�LQ�SUHYLRXV�OLWHUDWXUH��VXFK�DV�WKH�7,(�FRPPLWWHH�UHSRUWV��DV�LPSRUWDQW�WR�SURPRWH�WKH
XVH�RI�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�

7KH�UHVSRQVH�ZDV�RYHUZKHOPLQJO\�DIILUPDWLYH��ZLWK�DW�OHDVW�D�WKLUG�RI�UHVSRQGHQWV�ILQGLQJ�HDFK
FKDQJH�WR�EH�YHU\�KHOSIXO��DQG�JHQHUDOO\�RYHU������RI�HDFK�JURXS�ILQGLQJ�WKH�FKDQJHV�WR�EH�DW�OHDVW
VRPHZKDW�KHOSIXO��7KH�RQO\�ZHDNHU�UHVSRQVHV�FDPH�IURP�UHJXODWRUV��DERXW�D�WKLUG�RI�ZKRP�WKRXJKW



��

WKDW�UHGXFLQJ�GHOD\V�LQ�WKH�SHUPLWWLQJ�V\VWHPV��PXOWLPHGLD�SHUPLWWLQJ��DQG�PRUH�FRQVLVWHQW�HQIRUFHPHQW
ZHUH��QRW�DW�DOO��KHOSIXO�

7DEOH����5HVSRQVHV�LQGLFDWLQJ�WKDW�FKDQJHV�ZRXOG�EH�YHU\�KHOSIXO�LQ�SURPRWLQJ�WKH�XVH�RI
LQQRYDWLYH�WHFKQRORJLHV

5HGXFLQJ�GHOD\V�LQ�SHUPLWWLQJ�

*RYHUQPHQW�VSRQVRUHG�WHFKQRORJ\�YHULILFDWLRQ�DQG�GHPRQVWUDWLRQV�

0RUH�FRQVLVWHQW�HQIRUFHPHQW�



��

&KDQJH�IURP�WHFKQRORJ\�EDVHG�WR�RYHUDOO�SHUIRUPDQFH�VWDQGDUGV�

6SHFLDO�WUHDWPHQW�IRU�LQQRYDWLYH�WHFKQRORJLHV�

,QVWLWXWLQJ�EXEEOHV�RU�FDSV�IRU�PXOWLSOH�HPLVVLRQ�VRXUFHV�



��

0XOWLPHGLD�SHUPLWWLQJ

8VHUV�KDG�D�KDUG�WLPH�ILQGLQJ�DQ\WKLQJ�WKH\�GLGQ
W�OLNH��ZLWK�DQ�HPSKDWLF������EHOLHYLQJ�WKDW
UHGXFLQJ�GHOD\V�LQ�WKH�SHUPLWWLQJ�V\VWHP�ZRXOG�EH��YHU\�KHOSIXO���WKH�KLJKHVW�UHVSRQVH�WR�DQ\�TXHVWLRQ�
0DQ\�XVHUV��JHQHUDOO\�RYHU�������DOVR�SHUFHLYHG�HDFK�RI�WKH�RWKHU�FKDQJHV�WR�EH��YHU\�KHOSIXO��

7KH�VKDUS�GLIIHUHQFHV�LQ�RSLQLRQ�EHWZHHQ�UHJXODWRUV�DQG�XVHUV�LV�HVSHFLDOO\�HYLGHQW�LQ�WKHVH
TXHVWLRQV��9LHZV�RQ�GHOD\V�FDXVHG�E\�WKH�SHUPLWWLQJ�V\VWHP�DUH�HVSHFLDOO\�QRWDEOH��ZKLOH�WZR�WKLUGV�RI
XVHUV� YLHZ� UHGXFLQJ� GHOD\V� LQ� WKH� SHUPLWWLQJ� V\VWHP� DV� YHU\� LPSRUWDQW� WR� WKHLU� XVH� RI� LQQRYDWLYH
WHFKQRORJLHV��WZR�WKLUGV�RI�UHJXODWRUV�VDZ�WKLV�DV�RQO\�VRPHZKDW�RU�QRW�DW�DOO�LPSRUWDQW�

9HQGRUV�OLNHZLVH�YRWHG�VWURQJO\�IRU�DOO�WKH�VXJJHVWHG�FKDQJHV��EXW�VKRZHG�JUHDWHU�SUHIHUHQFHV
IRU�FHUWDLQ�FKDQJHV��9HQGRUV�JDYH�JUHDWHVW� LPSRUWDQFH�WR�PRUH�FRQVLVWHQW�HQIRUFHPHQW��DSSDUHQWO\
OLQNLQJ�WKLV�WR�GHPDQG�IRU�WKHLU�SURGXFWV��9HQGRUV�DOVR�JDYH�VWURQJ�HQGRUVHPHQW�WR�UHGXFLQJ�GHOD\V�LQ
SHUPLWWLQJ�DQG�D�FKDQJH�IURP�WHFKQRORJ\�EDVHG�WR�RYHUDOO�SHUIRUPDQFH�VWDQGDUGV��

5HJXODWRUV�FRQVLVWHQWO\�SODFHG�OHVVHU�HPSKDVLV�RQ�FKDQJHV�WR�WKH�SHUPLWWLQJ�V\VWHP�WKDQ�XVHUV
RU�YHQGRUV��7KH�DYHUDJH�UHVSRQVH�RI�UHJXODWRUV�WR�WKH�VL[�FKDQJHV�UHJDUGLQJ�WKH�SHUPLWWLQJ�V\VWHP�ZDV
DQ�DYHUDJH�RI�����ORZHU�WKDQ�WKH�RWKHU�JURXSV��DQG������LQ�WKH�FDVH�RI�UHGXFLQJ�GHOD\V��VXJJHVWLQJ�WKDW
WKH\�GR�QRW�SHUFHLYH�WKH�SHUPLWWLQJ�V\VWHP�DV�JUHDW�D�SUREOHP�DV�GR�YHQGRUV�RU�XVHUV���5HJXODWRUV�SODFHG
JUHDWHVW�HPSKDVLV�LQVWHDG�RQ�JRYHUQPHQW�VSRQVRUHG�WHFKQRORJ\�YHULILFDWLRQ�DQG�GHPRV��UHLQIRUFLQJ
HDUOLHU�ILQGLQJV�DERXW�UHJXODWRUV
�SHUFHLYHG�QHHG�IRU�EHWWHU�GDWD�

�� 6XJJHVWHG� FKDQJHV� WR� WKH� UHJXODWRU\� RU� SHUPLWWLQJ� V\VWHP� WR� IXUWKHU
SURPRWH�WKH�XVH�RI�LQQRYDWLYH�WHFKQRORJLHV

:KHQ�DVNHG�ZKHWKHU�WKH\�FRXOG�VXJJHVW�FKDQJHV�WR�WKH�UHJXODWRU\�RU�SHUPLWWLQJ�V\VWHP�WKDW
ZRXOG�SURPRWH� WKH�XVH�RI� LQQRYDWLYH� WHFKQRORJLHV�� DERXW� �����RI� HDFK�JURXS�PDGH� VXJJHVWLRQV�
$OWKRXJK�D�ZLGH�YDULHW\�RI�FKDQJHV�ZHUH�VXJJHVWHG��UHJXODWRUV�PRVW�FRPPRQO\�DQVZHUHG�WKDW�PRUH
IOH[LELOLW\� ������� DQG� JUHDWHU� LQFHQWLYHV� �������ZHUH� QHHGHG��8VHUV�PRVW� IUHTXHQWO\� FKRVH� EHWWHU
FRPPXQLFDWLRQV� EHWZHHQ� WKH� UHJXODWHG� DQG� UHJXODWRUV� ��������PRUH� IOH[LELOLW\� �������� DQG�PRUH
NQRZOHGJHDEOH�UHJXODWRUV��������DV�FKDQJHV�QHHGHG�WR�SURPRWH�LQQRYDWLYH�WHFKQRORJ\���9HQGRUV�PRVW
IUHTXHQWO\�FKRVH�LQFUHDVHG�LQFHQWLYHV���������PRUH�NQRZOHGJHDEOH�UHJXODWRUV��������DQG�JRYHUQPHQW
WHFKQRORJ\�YHULILFDWLRQ�SURJUDPV��������



��

�� &RVW�VDYLQJV�IURP�HOLPLQDWLQJ�UHJXODWRU\�EDUULHUV

5HVSRQGHQWV�ZHUH�DVNHG�ZKDW�SHUFHQWDJH�RI�FXUUHQW�FRPSOLDQFH�FRVWV�WKH\�WKRXJKW�FRXOG�EH
VDYHG�LI�WKHUH�ZHUH�QR�UHJXODWRU\�RU�SHUPLWWLQJ�EDUULHUV�WR�LPSOHPHQWLQJ� LQQRYDWLYH�HQYLURQPHQWDO
WHFKQRORJLHV��$ERXW�KDOI�RI�DOO�JURXSV�DJUHHG�VXFK�VDYLQJV�ZRXOG�EH�VXEVWDQWLDO��RQ�WKH�RUGHU�RI�����
RU�PRUH��8VHUV�DQG�YHQGRUV�HVWLPDWHG�VXFK�VDYLQJV�DV�RQO\�VOLJKWO\�KLJKHU�WKDQ�UHJXODWRUV��

7DEOH�����3HUFHLYHG�FRVW�VDYLQJV�LI�EDUULHUV�WR�LQQRYDWLRQ�UHPRYHG

1RQH ����RU�OHVV ������ ������
PRUH�WKDQ
���

5HJXODWRUV ������ ������ ������ ������ ������

8VHUV ������ ������ ������ ������ ������

9HQGRUV ������ ������ ������ ������ ������

)� )LQDQFLDO�DQG�,QWHUQDO�%DUULHUV

�� 3HUFHLYHG� LPSRUWDQFH�RI� VSHFLILHG�EDUULHUV�ZKLFK�DUH�XQUHODWHG� WR� WKH
UHJXODWRU\�V\VWHP�

7KH�VWDNHKROGHU�JURXSV�ZHUH�DVNHG�WR�HYDOXDWH�WKH�LPSRUWDQFH�RI�EDUULHUV�XQUHODWHG�WR�UHJXODWRU\
EDUULHUV��7KLV�TXHVWLRQ�DVNHG�DERXW�EDUULHUV�LGHQWLILHG�LQ�SDVW�OLWHUDWXUH��LQFOXGLQJ�ILQDQFLDO�EDUULHUV�DQG
WKRVH�LQWHUQDO�WR�WKH�FRPSDQ\��

$JDLQ��WKH�UHVSRQVH�ZDV�RYHUZKHOPLQJO\�DIILUPDWLYH��ZLWK�DOPRVW������RI�UHVSRQGHQWV�EHOLHYLQJ
PRVW�RI�WKHVH�EDUULHUV�DUH�PDMRU��DQG�RYHU������EHOLHYLQJ�WKHP�DW�OHDVW�PLQRU��7R�D�JUHDWHU�GHJUHH�WKDQ
IRU� WKH�TXHVWLRQV�FRQFHUQLQJ�UHJXODWRU\�EDUULHUV�� UHVSRQVHV�ZHUH�DOVR� IDLUO\�FRQVLVWHQW�EHWZHHQ� WKH
VWDNHKROGHU�JURXSV�



��

7DEOH�����5HVSRQVHV�LQGLFDWLQJ�PDMRU�QRQ�UHJXODWRU\�EDUULHUV�

5(*8/$7256 86(56 9(1'256

/DFN�RI�FUHGLEOH�GDWD�RQ�D
WHFKQRORJ\
V�FRVW�RU
SHUIRUPDQFH

�� �� ��

)LQDQFLQJ�IRU�LQQRYDWLYH
WHFKQRORJLHV�QRW�EHLQJ
DYDLODEOH

�� �� ��

/DFN�RI�ILQDQFLDO�EHQHILWV
RU�UHZDUGV�IRU�XVLQJ�DQ
LQQRYDWLYH�WHFKQRORJ\

�� �� ��

&RPSDQ\�VWDII�QRW�KDYLQJ
HQRXJK�WLPH�WR�PDNH�DQ
DVVHVVPHQW�RI�WHFKQLFDO���
RSWLRQV ��

�� �� ��

/DFN�RI�LQIRUPDWLRQ�RQ
WKH��DYDLODELOLW\�RI
LQQRYDWLYH�
WHFKQRORJLHV

�� �� ��

/DUJH�LQYHVWPHQWV�LQ
WHFKQRORJLHV�LQ�SODFH
SUHYHQW�WKH�VHOHFWLRQ�RI
QHZ�WHFKQRORJLHV

�� �� ��

&RPSDQ\�VWDII�SUHIHUULQJ
HQG�RI�SLSH�VROXWLRQV�WR
HQYLURQPHQWDO�
UHTXLUHPHQWV

�� �� ��

5HVSRQVHV�IURP�DOO�VWDNHKROGHU�JURXSV�ZHUH�XQLIRUPO\�VWURQJ�WKDW�YLUWXDOO\�DOO�WKH�VSHFLILHG
EDUULHUV� DUH� LPSRUWDQW�� /HDGLQJ� WKH� OLVW� DUH�� WKH� ODFN� RI� FUHGLEOH� GDWD� RQ� D� WHFKQRORJ\
V� FRVW� RU
SHUIRUPDQFH��WKH�ODFN�RI�ILQDQFLQJ�IRU�LQQRYDWLYH�WHFKQRORJLHV��DQG�WKH�ODFN�RI�ILQDQFLDO�EHQHILWV�RU
UHZDUGV�IRU�XVLQJ�DQ�LQQRYDWLYH�WHFKQRORJ\��+RZHYHU��WKHVH�DUH�FORVHO\�IROORZHG�E\��FRPSDQ\�VWDII�QRW
KDYLQJ�HQRXJK�WLPH�WR�PDNH�DQ�DVVHVVPHQW�RI�WHFKQLFDO�RSWLRQV��ODFN�RI�LQIRUPDWLRQ�RQ�WKH�DYDLODELOLW\
RI��LQQRYDWLYH�WHFKQRORJLHV��DQG�ODUJH�LQYHVWPHQWV�LQ�WHFKQRORJLHV�LQ�SODFH�SUHYHQW�WKH�VHOHFWLRQ�RI�QHZ
WHFKQRORJLHV��



��

$Q�LQWHUHVWLQJ�ILQGLQJ�LV�WKDW�WKH�ZHDNHVW�UHVSRQVH�LQ�DOO�JURXSV�ZDV�LQ�UHJDUG�WR�WKH�SURSRVLWLRQ
WKDW�FRPSDQ\�VWDII�SUHIHU�HQG�RI�SLSH�VROXWLRQV�WR�HQYLURQPHQWDO�UHTXLUHPHQWV��ZKLFK�ZDV�YLHZHG�DV
RQO\�D�PLQRU�EDUULHU�E\�DOO�JURXSV��7KLV�PD\�EH�D�WHVWDPHQW�WR�KRZ�PXFK�EXVLQHVVHV
�HQYLURQPHQWDO
FRPSOLDQFH� V\VWHPV�KDYH�PRYHG� DZD\� IURP�DQ� HQG�RI�SLSH� IRFXV��ZKLFK�ZDV� FRQVLGHUHG� D�PDMRU
SUREOHP�LQ�SULRU�GHFDGHV�

$QRWKHU�LQWHUHVWLQJ�ILQGLQJ�LV�WKH�HPSKDVLV�RQ�ODFN�RI�ILQDQFLDO�UHZDUG�IRU�XVLQJ�DQ�LQQRYDWLYH
WHFKQRORJ\�� JLYHQ� WKH� VLJQLILFDQW� FRVW� VDYLQJV� IURP� LQQRYDWLRQ� WKDW� VWDNHKROGHUV� LGHQWLILHG� LQ� WKH
SUHYLRXV�TXHVWLRQ��7KLV�PD\�LQGLFDWH�WKDW�ZKLOH�WKHUH�LV� OLWWOH�ILQDQFLDO�UHZDUG�WR�LQQRYDWLRQ�LQ�RXU
FXUUHQW�UHJXODWRU\�V\VWHP��WKHUH�LV�FRQVLGHUDEOH�SRWHQWLDO�IRU�FRVW�VDYLQJV�LI�UHJXODWRU\�EDUULHUV�FRXOG�EH
UHPRYHG�

$�QRWDEOH�GLIIHUHQFH�DPRQJ�VWDNHKROGHU�JURXSV�LV�WKH�H[WUHPHO\�KLJK�YDOXH�SODFHG�E\�UHJXODWRUV
RQ�FUHGLEOH�GDWD�DQG�LQIRUPDWLRQ�DERXW�D�WHFKQRORJ\��$�YHU\�KLJK������RI�UHJXODWRUV�LGHQWLI\�ODFN�RI
FUHGLEOH�GDWD�DV�D�PDMRU�FRQFHUQ��WKH�KLJKHVW�UHVSRQVH�IRU�DQ\�EDUULHU��DQG������SHUFHLYHG�ODFN�RI
LQIRUPDWLRQ�RQ�WKH�WHFKQRORJ\�DYDLODELOLW\�DV�D�PDMRU�EDUULHU��)RU�ERWK��RQO\�����RI�UHJXODWRUV�WKRXJKW
WKHVH�ZHUH�QRW� LPSRUWDQW�� RYHUDOO� WKH� VWURQJHVW� UHVSRQVH� IRU� DQ\�TXHVWLRQ��)RU�RWKHU�EDUULHUV�� WKH
UHVSRQVH�LV�IDLUO\�XQLIRUP��DOWKRXJK�YHQGRUV�EHOLHYH�VRPHZKDW�PRUH�VWURQJO\�WKDQ�WKH�RWKHUV�WKDW�WKH
ODFN�RI�ILQDQFLQJ�DQG�ODFN�RI�ILQDQFLDO�EHQHILWV�IRU�XVLQJ�DQ�LQQRYDWLYH�WHFKQRORJ\�LV�D�PDMRU�EDUULHU�

$Q�LQWHUHVWLQJ�UHVXOW�KHUH� LV� WKDW�PRUH�UHJXODWRUV� WKDQ�XVHUV�RU�YHQGRUV�SHUFHLYH�WKDW� ODUJH
LQYHVWPHQWV�LQ�WHFKQRORJLHV�LQ�SODFH�PD\�SUHYHQW�WKH�VHOHFWLRQ�RI�QHZ�WHFKQRORJLHV��HYHQ�WKRXJK�WKH
ODWWHU�PLJKW�EH�H[SHFWHG�WR�KDYH�EHWWHU�LQIRUPDWLRQ��2QH�H[SODQDWLRQ�PD\�EH�WKDW�UHJXODWRUV�DUH�EHLQJ
WROG�WKLV�E\�WKH�LQGXVWU\�UHSUHVHQWDWLYHV�WR�D�JUHDWHU�GHJUHH�WKDQ�LW�LV�WUXH�

:KHQ�DVNHG��RQO\�D�PLQRULW\�RI�HDFK�JURXS�FRXOG�WKLQN�RI�RWKHU�QRQ�UHJXODWRU\�EDUULHUV�LQ�
DGGLWLRQ� WR� WKRVH� OLVWHG�� �2I� WKH������RU� VR� WKDW� FRXOG�� WKH� IHDU�RI� ILQHV� DQG� WKH� FRVW� WR� UHSODFH
WHFKQRORJ\�ZHUH�WKH�OHDGLQJ�RYHUDOO�UHVSRQVHV��ZLWK�YHQGRUV�DOVR�FLWLQJ�D�ODFN�RI�PRQH\�DV�D�EDUULHU�

�� 'LIILFXOW\�RI�REWDLQLQJ�ILQDQFLQJ�IRU�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJ\
FRPSDUHG�WR�VWDQGDUG�HQYLURQPHQWDO�WHFKQRORJLHV��

7DEOH� ���� 3HUFHQWDJH� ZKR� IHHO� LW� LV� PRUH� GLIILFXOW� WR� REWDLQ� ILQDQFLQJ� IRU� LQQRYDWLYH
HQYLURQPHQWDO�WHFKQRORJ\�FRPSDUHG�WR�VWDQGDUG�HQYLURQPHQWDO�WHFKQRORJ\

5HJXODWRUV ����� 8VHUV ��� 9HQGRUV ���

5HVSRQVHV� WR� WKLV�TXHVWLRQ� LQGLFDWH� ILQDQFLQJ� LV�SHUFHLYHG�DV� D�PDMRU�EDUULHU� WR� LQQRYDWLYH
WHFKQRORJLHV�E\�DOO�JURXSV��$ERXW������SHUFHLYH�LW�LV�PRUH�GLIILFXOW�WR�REWDLQ�ILQDQFLQJ�IRU�LQQRYDWLYH
WHFKQRORJLHV��DQG�WKH�JUHDW�PDMRULW\�RI�DOO�JURXSV�IHHO�WKDW�LW�LV�DW�OHDVW�DV�GLIILFXOW�WR�REWDLQ�ILQDQFLQJ�
/HVV�WKDQ�ILYH�SHUFHQW�RI�HDFK�JURXSV�WKLQN�VXFK�ILQDQFLQJ�LV�HDVLHU�WR�REWDLQ��



��

*� ,QIRUPDWLRQ�DQG�VRXUFHV�IRU�HQYLURQPHQWDO�WHFKQRORJ\�
�UHJXODWRUV�DQG�RU�XVHUV�RQO\�

�� 6RXUFHV�RI�HQYLURQPHQWDO�WHFKQRORJLHV�

:KHQ�XVHUV�ZHUH�DVNHG�ZKHUH�WKH�HQYLURQPHQWDO�WHFKQRORJLHV�WKDW�WKHLU�ILUP�XVHV�FRPH�IURP�
WZR� WKLUGV� LGHQWLILHG� LQGHSHQGHQW� YHQGRUV�� LQGLFDWLQJ� WKH� LPSRUWDQFH� RI� WKLV� FRPPXQLW\� WR� XVHUV
UHJDUGLQJ�HQYLURQPHQWDO�FRPSOLDQFH�LVVXHV���7KH�RQH�KDOI�RI�FRPSDQLHV�WKDW�UHO\�RQ�WKHLU�RZQ�UHVHDUFK
LQGLFDWHV�WKH�LPSRUWDQFH�RI�WKLV�VRXUFH�DQG�PD\�LQGLFDWH�DQ�HPSKDVLV�RQ�LQWHUQDO�SURFHVV�FKDQJHV�DV�D
FRPSOLDQFH�VWUDWHJ\��:KHQ�DVNHG�WR�WKLQN�RI�RWKHU�VRXUFHV��FRQVXOWDQWV�DQG�WUDGH�DVVRFLDWLRQV�ZHUH
PHQWLRQHG�

7DEOH������6RXUFHV�RI�HQYLURQPHQWDO�WHFKQRORJLHV�XVHG�E\�ILUPV�

,QGHSHQGHQW�WHFKQRORJ\�YHQGRUV ���

&RQWUDFWRUV�WR�\RXU�FRPSDQ\ ���

<RXU�FRPSDQ\
V�RZQ�UHVHDUFK�DQG
GHYHORSPHQW� ���

�� ,QIRUPDWLRQ�UHVRXUFHV

:KHQ�DVNHG�DERXW�VSHFLILF�LQIRUPDWLRQ�VRXUFHV��PRVW�XVHUV�DQG�UHJXODWRUV�IRXQG�WKHP�DW�OHDVW
VRPHZKDW�XVHIXO�� RIWHQ�E\� ODUJH�PDMRULWLHV�� �7KH�RQO\�H[FHSWLRQV�ZHUH� VPDOO�EXVLQHVVHV� DVVLVWDQFH
SURJUDPV��ZKLFK�ZHUH�IRXQG�E\�PRVW�XVHUV�DQG�UHJXODWRUV�QRW�WR�EH�XVHIXO��GXH�WR�WKHLU�VSHFLDOL]HG
QDWXUH��DQG�FXVWRPHUV��ZKLFK�ZHUH�IRXQG�E\�PRVW�XVHUV�DQG�D�TXDUWHU�RI�WKH�UHJXODWRUV�QRW�WR�EH�XVHIXO�

$V�WR�WKH�PRVW�XVHIXO�UHVRXUFHV��ERWK�JURXSV�SODFH�KLJKHVW�LPSRUWDQFH�RQ�LQGXVWU\�DQG�WUDGH
DVVRFLDWLRQ�SXEOLFDWLRQV�DQG�FRQIHUHQFHV�DV�DQ� LQIRUPDWLRQ�VRXUFH��5HJXODWRUV�SDFHG�QH[W�JUHDWHVW
LPSRUWDQFH�RQ�JRYHUQPHQW�WHFKQLFDO�DVVLVWDQFH�RIILFHV�DQG�XQLYHUVLW\�DQG�H[WHQVLRQ�SURJUDPV��DOWKRXJK
RQO\�RQH�TXDUWHU�RI�WKH�XVHUV�UDWHG�WKLV�DV�YHU\�XVHIXO�DQG�RQH�TXDUWHU�DV�QRW�DW�DOO�XVHIXO��8VHUV�LQVWHDG
SODFH�JUHDWHU�UHOLDQFH�RQ�LQGXVWU\��KDOI�RI�XVHUV�IRXQG�RXWVLGH�FRQVXOWDQWV�RU�FRQWUDFWV�YHU\�XVHIXO��DQG
D�WKLUG�UHJDUG�RWKHU�FRPSDQLHV��WKHLU�RZQ�UHVHDUFK��RU�YHQGRUV�DQG�VXSSOLHUV�DV�VXFK��:KHQ�DVNHG�WR
WKLQN�RI�RWKHU�UHVRXUFHV�IRU�LQIRUPDWLRQ�RU�WHFKQLFDO�DVVLVWDQFH��D�ODUJH�QXPEHU�RI�WKRVH�UHVSRQGLQJ
PHQWLRQHG�WKH�,QWHUQHW�



��

7DEOH�����,QIRUPDWLRQ�UHVRXUFHV�FRQVLGHUHG��YHU\��XVHIXO

8VHUV 5HJXODWRUV

,QGXVWU\�WUDGH�DVVRFLDWLRQV�
SXEOLFDWLRQV��RU�FRQIHUHQFHV ��� ���

*RYHUQPHQW�WHFKQLFDO�������
DVVLVWDQFH�RIILFH��XQLYHUVLW\��
RU�H[WHQVLRQV�SURJUDPV ��� ���

<RXU�IDFLOLW\
V�HPSOR\HHV
RU�RZQ�UHVHDUFK ���������� ���

2XWVLGH�FRQVXOWDQWV�RU�FRQWUDFWRUV ��� ���

2WKHU�FRPSDQLHV ��� ���

9HQGRUV�DQG�VXSSOLHUV ������ ���

&XVWRPHUV ��� ���

6PDOO�EXVLQHVV�
DVVLVWDQFH�SURJUDP ��� ���

7KH�IDFW�WKDW�ERWK�EXVLQHVVHV�DQG�UHJXODWRUV�DUH�DFFHVVLQJ�D�ZLGH�UDQJH�RI�LQIRUPDWLRQ�VRXUFHV
VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�IUDPLQJ�WHFKQRORJ\�SROLF\��DV�ZHOO�DV�LQ�FRQVLGHULQJ�WKH�UHVSRQVHV�RI
UHJXODWRUV�LQ�HDUOLHU�TXHVWLRQV�WKDW�ODFN�RI�LQIRUPDWLRQ�LV�D�PDMRU�EDUULHU�

+� 0LVFHOODQHRXV

�� $QQXDO�FRPSOLDQFH�FRVWV

:KHQ�DVNHG�WR�HVWLPDWH�WKHLU�IDFLOLW\
V�DQQXDO�HQYLURQPHQWDO�FRPSOLDQFH�FRVWV�XVHUV�JDYH�D�ZLGH
UDQJH�RI�DQVZHUV��SUHVXPDEO\�DFFRUGLQJ�WR�WKH�VL]H�RI�WKH�RSHUDWLRQ���$SSUR[LPDWHO\�DQ�HTXDO�QXPEHU�
RU�RQH��IRXUWK�RI�XVHUV�DQVZHUHG�WKHLU�FRPSOLDQFH�FRVWV�ZHUH�LQ�WKH�IROORZLQJ�FDWHJRULHV����������RU
OHVV����������WR�������������������WR����PLOOLRQ��DQG����PLOOLRQ�RU�RYHU�

�� 9HQGRU�FRPSDQ\�SUDFWLFHV�LQ�UHVHDUFK�DQG�GHYHORSPHQW��

$OPRVW������RI�YHQGRUV�DUH�VSHQGLQJ�PRUH�RQ�UHVHDUFK�DQG�GHYHORSPHQW�RYHU�WKH�SDVW�WKUHH
\HDUV��FRPSDUHG�WR������ZKR�UHSRUW�VSHQGLQJ�KDV�GHFUHDVHG��:KHQ�DVNHG�WR�LGHQWLI\�WKH�SULPDU\�



��

VRXUFH�RI��WKHLU�FRPSDQ\
V�UHVHDUFK�DQG�GHYHORSPHQW�������LGHQWLILHG�WKHLU�RZQ�VWDII��IROORZHG�E\�WKH
IROORZLQJ�VRXUFHV�

7DEOH�����3ULPDU\�VRXUFHV�RI�YHQGRU�UHVHDUFK�DQG�GHYHORSPHQW�

&RPSDQ\�VWDII�� ������
2WKHU�FRPSDQLHV�� ������
3DUHQW�FRPSDQ\�� � ������
8QLYHUVLWLHV� � ������
*RYHUQPHQW�UHVHDUFK������������ ������
2WKHU � ������

�� 9HQGRU�/LDELOLW\�FRQFHUQV�

0RUH�WKDQ������RI�YHQGRUV�UHVSRQGHG�WKDW�OLDELOLW\�FRQFHUQV�KDYH�QRW�GLVFRXUDJHG�YHQGRUV
IURP�GHYHORSLQJ��VHOOLQJ��RU�OLFHQVLQJ�DQ�LQQRYDWLYH�WHFKQRORJ\�LQ�IDYRU�RI�DQ�ROGHU�PRUH�HVWDEOLVKHG
DSSURDFK��ZKLOH�DERXW������UHVSRQGHG�WKDW�VXFK�FRQFHUQV�DUH�EDUULHUV��:KHQ�DVNHG�DERXW�VSHFLILF
OLDELOLW\�FRQFHUQV��YHQGRUV�UDWHG�HDFK�PRUH�DV�PLQRU�EDUULHUV�WKDQ�PDMRU�RQHV�

7DEOH�����/LDELOLW\�FRQFHUQV�LGHQWLILHG�DV�PDMRU�E\�YHQGRUV

��� 7KH�IHDU�RI�EHLQJ�VXHG�E\�XVHUV�LI�D�WHFKQRORJ\�IDLOV

���� 7KH�FRVW�RI�SURGXFW�OLDELOLW\�LQVXUDQFH�

��� 7LPH�GHPDQGV�LQ�GHDOLQJ�ZLWK�OLDELOLW\�LVVXHV

���� 'LIILFXOW\�LQ�GHYHORSLQJ�WHFKQRORJLHV�MRLQWO\�WKURXJK�SDUWQHUVKLSV
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$33(1',;�$
5(6($5&+�0(7+2'2/2*<

$����6800$5<

7KLV�VWXG\�ZDV�LQWHQGHG�WR�LGHQWLI\�EDUULHUV�WR�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV��GUDZLQJ
KHDYLO\�RQ�SRWHQWLDO�EDUULHUV�LGHQWLILHG�LQ�SDVW�UHVHDUFK��7KH�UHVXOWV�DOVR�UHYHDO�GLIIHUHQFHV�LQ�SHUFHSWLRQV
RI�EDUULHUV�EHWZHHQ�WKH�YDULRXV�VWDNHKROGHU�JURXSV��7KH�VXUYH\�ZDV�DGPLQLVWHUHG�WR�WKUHH�VWDNHKROGHU
JURXSV��VWDWH�HQYLURQPHQWDO�DJHQFLHV��UHJXODWHG�IDFLOLWLHV��DQG�ILUPV�VHOOLQJ��OHDVLQJ�RU�UHFRPPHQGLQJ
HQYLURQPHQWDO�WHFKQRORJLHV��$EW�$VVRFLDWHV�DGPLQLVWHUHG�WKH�VXUYH\��DQG�DSSUR[LPDWHO\�����LQWHUYLHZV
ZHUH�FRPSOHWHG��$EW�$VVRFLDWHV�WKHQ�FOHDQHG��ZHLJKWHG�DQG�GHYHORSHG�FRQILGHQFH�LQWHUYDOV�IRU�WKH�GDWD�
ZKLFK�DUH�SUHVHQWHG�LQ�WKH�DERYH�JUDSKV�

$�����6$03/(�6(/(&7,21

,QLWLDOO\��ILYH�VWDNHKROGHU�JURXSV�ZHUH�LGHQWLILHG�IRU�VXUYH\LQJ�����LQGLYLGXDOV�ZKR�VHW�SHUPLW
UHTXLUHPHQWV� DQG� DSSURYH� SHUPLW� DSSOLFDWLRQV� LQ� VWDWH� HQYLURQPHQWDO� DJHQFLHV�� ��� HQYLURQPHQWDO
PDQDJHUV�LQ�UHJXODWHG�IDFLOLWLHV�����YHQGRUV�RI�HQYLURQPHQWDO�WHFKQRORJLHV�����LQGLYLGXDOV�DQG�&(2V�RI
FRPSDQLHV�SURYLGLQJ�ILQDQFLQJ�IRU�HQYLURQPHQWDO�WHFKQRORJLHV��DQG����LQGLYLGXDOV�IURP�HQYLURQPHQWDO
RUJDQL]DWLRQV�ZKR�DUH�NQRZOHGJHDEOH�DERXW�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJ\�LVVXHV�

8OWLPDWHO\��WKH�VXUYH\�ZDV�DGPLQLVWHUHG�WR�RQO\�WKH�ILUVW�WKUHH�VWDNHKROGHU�JURXSV�OLVWHG�DERYH�
$OWKRXJK�D�OLVW�RI�HQYLURQPHQWDO�WHFKQRORJ\�ILQDQFLHUV�ZKR�KDYH�RSHUDWHG�LQ�WKH�8�6��ZDV�REWDLQHG
IURP�D�SULYDWH�ILUP�WKDW�FRPSLOHV�GDWDEDVHV�RI�LQGLYLGXDOV�DQG�FRPSDQLHV�LQ�WKH�HQYLURQPHQWDO�ILHOG�
WKH� OLVW�ZDV�DEDQGRQHG�HDUO\� LQ� WKH�VXUYH\� LPSOHPHQWDWLRQ�SHULRG�DIWHU� LW�ZDV�GHWHUPLQHG� WKDW� WKH
PDMRULW\�RI�LQGLYLGXDOV�FRQWDFWHG�QR�ORQJHU�ILQDQFHG�HQYLURQPHQWDO�WHFKQRORJLHV��ZHUH�RXW�RI�EXVLQHVV
RU�QRW�DYDLODEOH��7KH�ODFN�RI�LGHQWLILDEOH�ILQDQFLHUV�LQYHVWLQJ�LQ�HQYLURQPHQWDO�WHFKQRORJ\�LV�LWVHOI�D
VLJQLILFDQW�ILQGLQJ��DQG�UHLQIRUFHV�WKH�FRQFOXVLRQ�DERXW�WKH�ODFN�RI�DYDLODEOH�ILQDQFH�SUHVHQWHG�LQ�SDUW
�%�DERYH�� �$�FRPSUHKHQVLYH� OLVW�RI� LQGLYLGXDOV� LQ�HQYLURQPHQWDO�RUJDQL]DWLRQV�ZLWK�NQRZOHGJH�RI
LQQRYDWLYH�WHFKQRORJLHV�ZDV�QRW�REWDLQDEOH���)RU�TXDOLWDWLYH�UHVHDUFK��WKH�TXHVWLRQQDLUH�ZDV�DGPLQLVWHUHG
WR�VHYHUDO�LQGLYLGXDOV�LGHQWLILHG�E\�(/,��KRZHYHU��VLQFH�WKLV�VDPSOH�KDV�OLWWOH�VWDWLVWLFDO�YDOLGLW\��WKH�UHVXOWV
DUH�QRW�SUHVHQWHG�

5HJXODWRUV

7KH� QDPHV� DQG� FRQWDFW� LQIRUPDWLRQ� IRU� UHJXODWRUV� LQYROYHG� ZLWK� DSSURYLQJ� LQQRYDWLYH
HQYLURQPHQWDO�WHFKQRORJLHV�ZDV�FRPSLOHG�IURP�OLVWV�SURYLGHG�E\�WKH�$VVRFLDWLRQ�RI�6WDWH�DQG�7HUULWRULDO
6ROLG� :DVWH� 0DQDJHPHQW� 2IILFLDOV� �$676:02��� WKH� $VVRFLDWLRQ� RI� 6WDWH� DQG� ,QWHUVWDWH� :DWHU
3ROOXWLRQ�&RQWURO�$GPLQLVWUDWRUV��$6,:3&$���DQG�WKH�$VVRFLDWLRQ�RI�/RFDO�$LU�3ROOXWLRQ�&RQWURO
2IILFLDOV��$/$3&2����7KH�OLVW�RI�VWDWH�UHJXODWRUV�FRQVLVWHG�RI�RQH�GLYLVLRQDO�FKLHI�RU�KHDG�RI�SHUPLWWLQJ
RI�WKH�DLU��ZDWHU��DQG�VROLG�KD]DUGRXV�ZDVWH�GLYLVLRQ�IURP�HDFK�VWDWH�HQYLURQPHQWDO�DJHQF\���$GGHG�WR
WKLV� OLVW�ZHUH� ��� LQGLYLGXDOV�KHDGLQJ�XS� VWDWH�PXOWLPHGLD�SHUPLWWLQJ�SURJUDPV�� �7KLV� UHVXOWHG� LQ� D
XQLYHUVH��QRW�VDPSOH��RI�WKH�����LQGLYLGXDOV�LQ�HDFK�VWDWH�DLU��ZDWHU��RU�VROLG�KD]DUGRXV�ZDVWH�
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UHJXODWRU\�SURJUDP�FRQVLGHUHG�WR�EH�WKH�PRVW�NQRZOHGJHDEOH�RU�H[SHULHQFHG�LQ�WKH�LVVXHV�VXUURXQGLQJ
VWDWH�UHJXODWRU\�DSSURYDO�RI�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�

8VHUV�6DPSOH

7KH� VDPSOH� RI� UHJXODWHG� IDFLOLWLHV� �RU� SRWHQWLDO� XVHUV� RI� HQYLURQPHQWDO� WHFKQRORJLHV�� ZDV
JHQHUDWHG� IURP�WKH�YDULRXV�(3$�SURJUDP�RIILFH�GDWDEDVHV�� �7KH�QDPHV�DQG�DGGUHVVHV�RI� IDFLOLWLHV
KROGLQJ�RQH�RU�PRUH��PDMRU��DLU��ZDWHU��RU�KD]DUGRXV�ZDVWH�SHUPLWV��DV�GHILQHG�E\�HDFK�RI�WKHVH�PHGLD
SURJUDPV��ZHUH�REWDLQHG�XVLQJ�WKH�$JHQF\
V�,QWHJUDWHG�'DWD�IRU�(QIRUFHPHQW�$QDO\VLV��,'($��V\VWHP
DQG�(3$
V�)DFLOLW\�,QGH[LQJ�6\VWHP��),1'6��ZKLFK�OLQNV�WKH�PHGLD�GDWDEDVHV��H�J��&OHDQ�$LU�$FW��
&$$��&OHDQ�:DWHU�$FW���&:$��5HVRXUFH�5HFRYHU\�DQG�&RQVHUYDWLRQ�$FW���5&5$��DW�WKH�IDFLOLW\�OHYHO�
LQ� DGGLWLRQ� WKH�'	%�GDWDEDVH�� �7KH� OLQNDJHV� FRQWDLQHG� LQ� ,'($� DUH� EDVHG� RQ� DQ� DGGUHVV�PDWFK
HVWDEOLVKHG�E\�(3$
V�)DFLOLW\�,QGH[LQJ�6\VWHP��),1'6��

2YHU��������IDFLOLWLHV�ZHUH�LGHQWLILHG�DV�KDYLQJ�RQH�RU�PRUH�PDMRU�SHUPLWV���)DFLOLWLHV�UDQJHG
IURP�KDYLQJ�D�VLQJOH�PDMRU�SHUPLW�WR�KDYLQJ�RQH�RU�PRUH�SHUPLWV�LQ�DOO�WKUHH�PHGLD�GDWDEDVHV���7KH�WDEOH
EHORZ�VKRZV�WKH�VHYHQ�SRVVLEOH�FRPELQDWLRQV�RI�SHUPLWV�KHOG�E\�D�IDFLOLW\��FROXPQ�$���%HFDXVH�PDMRU
SHUPLWV� DUH� GHILQHG� GLIIHUHQWO\�ZLWKLQ� HDFK� SURJUDP�RIILFH� SHUPLW� SURJUDP�� � WKHUH�ZHUH� IDU�PRUH
IDFLOLWLHV�ZLWK�PDMRU�DLU�SHUPLWV�WKDQ�PDMRU�ZDWHU�RU�KD]DUGRXV�ZDVWH�SHUPLWV��FROXPQ�%���0RVW�RI�WKH
�PDMRU��SHUPLW�XQLYHUVH�LV�SHUPLWWHG�RQO\�IRU�DLU�SHUPLWV�

$ % & ' (

6WUDWXP 1XPEHU�RI�)DFLOLWLHV
LQ�WKH�3RSXODWLRQ

(TXDO
$OORFDWLRQ�IRU
(DFK�6WUDWXP

$OORFDWHG�LQ
'LUHFW

3URSRUWLRQ

$OORFDWHG�LQ�SURSRUWLRQ
WR�WKH�����SRZHU�RI
VWUDWXP�SRSXODWLRQ

$LU��:DWHU�DQG�5&5$ ��� ��� �� ��

$LU�DQG�:DWHU�2QO\ ����� ��� �� ��

$LU�DQG�5&5$�2QO\ ����� ��� �� ��

:DWHU�DQG�5&5$�2QO\ ��� ��� � ��

$LU�2QO\ ������ ��� ��� ���

:DWHU�2QO\ ����� ��� ��� ���

5&5$�2QO\ ����� ��� ��� ���

7RWDO ������ ����� ����� �����

$�QXPEHU�RI�GLIIHUHQW�VDPSOH�DOORFDWLRQV�ZHUH�H[DPLQHG���7KH�DOORFDWLRQV�SUHVHQWHG�DERYH�KDYH
EHHQ�DGMXVWHG�DSSURSULDWHO\�WR�UHIOHFW�WKH�WRWDO�RI�������WHFKQRORJ\�XVHU�VDPSOH�UHFRUGV�DFWXDOO\�XVHG
LQ�WKH�VXUYH\���,Q�WKH�FRXUVH�RI�DGPLQLVWHULQJ�WKLV�VXUYH\��PXFK�RI�WKLV�VDPSOH�ZDV�GHWHUPLQHG�WR�EH�RXW
RI�VFRSH�RI�WKH�VWXG\�RU�FRXOG�QRW�EH�UHDFKHG��

%HFDXVH�WKH�VWUDWXP�RI�IDFLOLWLHV�ZLWK�RQO\�D�PDMRU�DLU�SHUPLW�ZDV�DOPRVW�VHYHQ�WLPHV�KLJKHU�WKDQ
WKH�QH[W�ODUJHVW�VWUDWXP��DQG�����WLPHV�ODUJHU�WKDQ�WKH�VPDOOHVW�VWUDWXP���D�VDPSOH�PDGH�XS�RI�IDFLOLWLHV
DOORFDWHG�IURP�HDFK�VWUDWXP�EDVHG�RQ�WKH�GLUHFW�SURSRUWLRQ�RI�WKH�VWUDWXP�VL]H��FROXPQ�'��ZRXOG�UHVXOW
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LQ�D�VXUYH\�RI�PRVWO\�IDFLOLWLHV�ZLWK�RQO\�DLU�SHUPLWV�DQG�OLWWOH�LQIRUPDWLRQ�ZRXOG�EH�JDLQHG�IURP�WKRVH
IDFLOLWLHV�KROGLQJ�ZDWHU�DQG�5&5$�SHUPLWV���2Q�WKH�RWKHU�KDQG��DOORFDWLQJ�DQ�HTXDO�QXPEHU�RI�IDFLOLWLHV
IURP�HDFK�RI� WKH�VHYHQ�FRPELQDWLRQV�ZRXOG�UHVXOW� LQ�D� VDPSOH� WKDW�ZDV�QRW� UHSUHVHQWDWLYH�RI� WKH
UHJXODWRU\�EXUGHQ�RQ�IDFLOLWLHV��FROXPQ�&����

,W�ZDV�GHFLGHG�WKDW�D�FRPSURPLVH�DOORFDWLRQ�EHWZHHQ�WKH�WZR�H[WUHPHV�GHVFULEHG�DERYH�ZRXOG
EHWWHU�UHSUHVHQW�WKH�PRUH�ULJRURXV�DLU�SHUPLW�UHTXLUHPHQWV�ZKLOH�SURYLGLQJ�LQSXW�RQ�EDUULHUV�IURP
IDFLOLWLHV�ZLWK�ZDWHU�DQG�5&5$�SHUPLWV��$V�VKRZQ�LQ�WKH�WDEOH�DERYH��WZR�DOWHUQDWLYH�DOORFDWLRQV�ZHUH
H[DPLQHG�NQRZQ�DV�SRZHU�DOORFDWLRQV���7KH�VHOHFWHG�RSWLRQ�ZDV�WR�DOORFDWH�WKH�VDPSOH�LQ�SURSRUWLRQ
WR�WKH�����SRZHU�RI�WKH�QXPEHU�RI�IDFLOLWLHV�LQ�HDFK�VWUDWXP��FROXPQ�(���7KH�QXPEHU�RI�IDFLOLWLHV�LQ
HDFK�RI�WKH�VHYHQ�VWUDWXPV�ZDV�UDLVHG�WR�WKH�����SRZHU�DQG�WKLV�QXPEHU�RI�IDFLOLWLHV�ZHUH�UDQGRPO\
SXOOHG�IURP�HDFK�VWUDWXP�LQWR�D�ODUJHU�OLVW�IURP�ZKLFK�WKH�VDPSOH�ZDV�GUDZQ��

9HQGRUV�6DPSOH

$�OLVW�RI�LQGLYLGXDOV�LQ�FRPSDQLHV�WKDW�VHOO��OHDVH��RU�UHFRPPHQG�HQYLURQPHQWDO�WHFKQRORJLHV�WR
UHJXODWHG�ILUPV�ZDV�REWDLQHG�IURP�(QYLURQPHQWDO�%XVLQHVV�,QWHUQDWLRQDO��D�SULYDWH�ILUP�WKDW�FRPSLOHV
GDWDEDVHV�RI�LQGLYLGXDOV�DQG�FRPSDQLHV�LQ�WKH�HQYLURQPHQWDO�ILHOG���$FFRUGLQJ�WR�WKLV�ILUP��WKH�WRWDO
SRSXODWLRQ�RI�VXFK�YHQGRUV�LQ�WKH�8�6��LV�DSSUR[LPDWHO\���������$�VDPSOH�RI�����ZDV�FKRVHQ�UDQGRPO\
IURP�WKLV�OLVW�

$�����35(3$5$7,21�2)�7+(�6859(<�,167580(17

7KH� VXUYH\� LQVWUXPHQW� ZDV� GHVLJQHG� WR� FROOHFW� DV� PXFK� LQIRUPDWLRQ� DV� SRVVLEOH� ZKLOH
PLQLPL]LQJ�UHVSRQGHQW�EXUGHQ�LQ�D�WHOHSKRQH�LQWHUYLHZ�EHWZHHQ����DQG����PLQXWHV�LQ�OHQJWK��7KH
VXUYH\�TXHVWLRQQDLUH�ZDV�GHYHORSHG�ZLWK�DVVLVWDQFH�IURP�LQGLYLGXDOV�IURP�VWDWH�DQG�IHGHUDO�JRYHUQPHQW
DQG�QRQ�JRYHUQPHQW�RUJDQL]DWLRQV���3ULRU�ZRUN�RQ�WKH�LVVXH�VXFK�DV�D������VXUYH\�RI�KD]DUGRXV�ZDVWH
JHQHUDWRUV�FRQGXFWHG�E\�WKH�:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�WKH�8�6��(3$
V�3HUPLWV
,PSURYHPHQW�7HDP�7DVN�)RUFH�5HFRPPHQGDWLRQV�ZHUH�DOVR�UHYLHZHG���

7KH�VXUYH\�GLG�QRW�VROLFLW�GHWDLOHG�IDFLOLW\�LQIRUPDWLRQ�EXW�IRFXVHG�RQ�UHVSRQGHQWV
�UHFROOHFWLRQ
RI� UHFHQW� H[SHULHQFHV� DQG�RSLQLRQV�� �5HVSRQGHQWV�ZHUH�SURPLVHG� DQRQ\PLW\�� LQGLYLGXDO� DQG� WKHLU
RUJDQL]DWLRQV�ZHUH�QHYHU�LGHQWLILHG�WR�(3$�VWDII��7KH\�ZHUH�DOVR�SURYLGHG�ZLWK�D�WHOHSKRQH�QXPEHU�WKDW
WKH\�FRXOG�FDOO�WR�UHTXHVW�D�FRS\�RI�WKH�VXUYH\�UHVXOWV��6LQFH�EDUULHUV�WR�WHFKQRORJ\�LQQRYDWLRQ�DUH�RIWHQ
LQWHJUDO�WR�IDFLOLW\�RSHUDWLRQV��SDUWLFXODU�HIIRUWV�ZHUH�PDGH�LQ�WKH�ZRUGLQJ�DQG�VHTXHQFLQJ�RI�TXHVWLRQV
WR�PLQLPL]H�UHVSRQGHQW�ELDV�DVVRFLDWHG�ZLWK�DQWLFLSDWLQJ��FRUUHFW��DQVZHUV��6HYHUDO�LWHUDWLRQV�RI�WKH
VXUYH\�ZHUH�FLUFXODWHG�WR�LQGLYLGXDOV�ZLWKLQ�IHGHUDO�DQG�VWDWH�UHJXODWRU\�DJHQFLHV��WKH�SULYDWH�VHFWRU�
DFDGHPLFV��DQG�QRQ�JRYHUQPHQW�RUJDQL]DWLRQV�

6FUHHQLQJ�TXHVWLRQV�ZHUH�XVHG�WR�HQVXUH�WKDW�WKH�UHVSRQGHQW�ZDV�LQYROYHG�LQ�WKH�DSSURYDO��XVH�
RU�PDUNHWLQJ�RI�HQYLURQPHQWDO� WHFKQRORJLHV�� �)RU�DOO� WKUHH�SRSXODWLRQV� VXUYH\HG�� LW�ZDV�FULWLFDO� WR
FRQGXFW�WKH�LQWHUYLHZ�ZLWK�LQGLYLGXDOV�ZKR�KDYH�KDG�VRPH�H[SHULHQFH�ZLWK�LQQRYDWLYH�HQYLURQPHQWDO
WHFKQRORJLHV���$IWHU�GHILQLQJ�HQYLURQPHQWDO�WHFKQRORJLHV�DQG�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�
D�VFUHHQLQJ�TXHVWLRQ�DVNHG�LI�UHVSRQGHQWV�KDG�FRQVLGHUHG�DSSURYLQJ��XVLQJ��UHFRPPHQGLQJ�RU�VHOOLQJ
LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�LQ�WKH�SDVW�ILYH�\HDUV���,I�QRW��WKH\�ZHUH�DVNHG�ZK\�QRW��DQG�WKHQ
WKH�VXUYH\�ZDV�WHUPLQDWHG�� �7KHVH�UHVSRQGHQWV�ZHUH�FRQVLGHUHG�WR�EH�RXW�RI�VFRSH��DQG�ZHUH�QRW
FRXQWHG�DV�FRPSOHWHG�LQWHUYLHZV��7KH�TXHVWLRQQDLUHV�XVHG�IRU�UHJXODWRUV��WHFKQRORJ\�XVHUV��DQG�
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WHFKQRORJ\�YHQGRUV�GLIIHUHG�RQO\�VOLJKWO\�LQ�WKH�ZRUGLQJ�RI�TXHVWLRQV�DQG��LQ�WKH�FDVH�RI�YHQGRUV��D
VHULHV�RI�TXHVWLRQV�RQ�LQIRUPDWLRQ�VRXUFHV�ZDV�UHSODFHG�ZLWK�D�VHULHV�RI�TXHVWLRQV�RQ�SURGXFW�OLDELOLW\�

$��� 35(7(67�$1'�5(9,6,216

$�WRWDO�RI�QLQH�SUHWHVWV�ZHUH�DGPLQLVWHUHG�WR�WHFKQRORJ\�XVHUV��YHQGRUV��DQG�ILQDQFLHUV���$V�D
UHVXOW�RI�WKH�SUHWHVW��WKH�VXUYH\�ZDV�UHYLVHG�WR�FODULI\�FHUWDLQ�SDUWV�RI�WKH�TXHVWLRQQDLUH�DQG�D�QXPEHU
RI�TXHVWLRQV�ZHUH�VKRUWHQHG�RU�HOLPLQDWHG�WR�UHGXFH�WKH�WLPH�UHTXLUHG�WR�SDUWLFLSDWH���6LPLODUO\��OLVWV�RI
LWHPV�XVHG�ZLWKLQ�VHYHUDO�OLQHV�RI�TXHVWLRQV�ZHUH�VKRUWHQHG�E\�FRPELQLQJ�LWHPV���)LQDOO\��D�QXPEHU�RI
ZRUGLQJ�DQG�JUDPPDU�FKDQJHV�ZHUH�PDGH�WR�UHGXFH�WKH�UHDGLQJ�FRPSUHKHQVLRQ�OHYHO�UHTXLUHG�

$��� 6859(<�$'0,1,675$7,21

�D� 6XUYH\�SURWRFROV�

7KH�WHOHSKRQH�VXUYH\�ZDV�DGPLQLVWHUHG�IROORZLQJ�ZHOO�WHVWHG�SURWRFROV�RI�D�QDWLRQDO�VXUYH\
JURXS��ZLWK�LQWHUYLHZHUV�H[SHULHQFHG�LQ�DGPLQLVWHULQJ�VXUYH\V�RI�HVWDEOLVKPHQWV���$OO�LQWHUYLHZHUV�ZHUH
WUDLQHG�LQ�WKH�VSHFLILF�LQIRUPDWLRQ�QHHGV�RI�WKH�VWXG\�DQG�ZHUH�SURYLGHG�EDFNJURXQG�RQ�WKH�W\SHV�RI
IDFLOLWLHV�WKH\�ZRXOG�EH�FRQWDFWLQJ���&RQVWDQW�VXSHUYLVLRQ�ZDV�SURYLGHG�E\�VHQLRU�VXUYH\�UHVHDUFK�VWDII�
7KH�VXUYH\�ZDV�UHFRUGHG�RQ�VXUYH\�TXHVWLRQQDLUHV�DQG�UHFRUGV�ZHUH�NHSW�RQ�HDFK�DWWHPSW�WR�UHDFK�D
UHVSRQGHQW��6DPSOH�RI�QDPHV�DQG�WHOHSKRQH�QXPEHUV�IRU�WKH�XVHUV�DQG�YHQGRUV�VDPSOH�JURXSV�ZHUH
SURYLGHG�WR�WKH�LQWHUYLHZHUV�LQ�EDWFKHV��RU�UHSOLFDWHV���7KLV�HQVXUHG�WKDW�DOO�HIIRUWV�ZHUH�PDGH�WR�REWDLQ
FRPSOHWHG�LQWHUYLHZV�ZLWK�WKH�VDPSOH�LQ�WKH�UHSOLFDWH�ZHUH�PDGH�EHIRUH�DGGLWLRQDO�VDPSOH�ZDV�UHOHDVHG�
$�PD[LPXP�RI�HLJKW�DWWHPSWV�ZHUH�PDGH�DW�UHDFKLQJ�HDFK�SRWHQWLDO�UHVSRQGHQW�EHIRUH�WKH�VDPSOH�ZDV
FRGHG�DV�DQ�LQFRPSOHWH�

�E� 'LVSRVLWLRQ�RI�&RPSOHWHG�6XUYH\

,Q�WRWDO��WKHUH�ZHUH�����FRPSOHWHV�IRU�WKH�WHFKQRORJ\�XVHUV������FRPSOHWHV�IRU�WKH�WHFKQRORJ\
YHQGRUV��DQG�����FRPSOHWHV�IRU�WKH�SHUPLW�ZULWHUV��5HVSRQVH�UDWHV�YDULHG�FRQVLGHUDEO\�EHWZHHQ�WKH
VDPSOH�JURXSV���7KH�UHVSRQVH�UDWH�ZDV�EHVW�IRU�WKH�UHJXODWRUV�XQLYHUVH�DW��������7KH�YHQGRUV�VDPSOH
JURXS�DOVR�KDG�D�JRRG�UHVSRQVH�UDWH�RI�������7KH�XVHUV�JURXS�KDG�WKH�ORZHVW�UHVSRQVH�UDWH�DW������
7KH�WDEOH�EHORZ�SURYLGHV�WKH�ILQDO�GLVSRVLWLRQ�RI�DOO�FDOOV�
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8VHUV 9HQGRUV 5HJXODWRUV

727$/�6$03/( ����� ��� ���

8QREWDLQDEOH��QRW�LQ�VFRSH��WHUPLQDWHG
DIWHU�4XHVWLRQ����RU�RXW�RI�EXVLQHVV ��� ��� ��

6XEWRWDO� ��� ��� ���

&RPSOHWHV ���
�����

���
�����

���
�����

1RQUHVSRQGHQW�6XEWRWDO ���
�����

���
�����

��
�����

'HWDLOHG�'LVSRVLWLRQ�RI�8QREWDLQDEOH�,QHOLJLEOH�6DPSOH

1R�HOLJLEOH�UHVSRQGHQW�DW�ORFDWLRQ ��� �� �

)DFLOLW\�FODLPV�WR�EH�XQUHJXODWHG�RU�QR
ORQJHU�UHJXODWHG

�� � �

1R�OLVWLQJ�IRU�IDFLOLW\�LQ�GLUHFWRU\
DVVLVWDQFH�RU�'	%

��� �� �

2XW�RI�EXVLQHVV �� � �

0LOLWDU\�RU�JRYHUQPHQW�IDFLOLW\ �� � �

'XSOLFDWH�UHVSRQGHQW � � �

7HUPLQDWHG�DW�4XHVWLRQ����5HVSRQGHQW
KDG�QRW�FRQVLGHUHG�LQQRYDWLYH
WHFKQRORJLHV�LQ�SDVW���\HDUV�

�� �� ��

'HWDLOHG�'LVSRVLWLRQ�RI�1RQUHVSRQGHQWV

1R�DQVZHU��DQVZHULQJ�PDFKLQH��EXV\�
RU�UHTXHVWHG�FDOO�EDFN�RQ�ODVW�DWWHPSW� ��� �� ��

%UHDN�RII � � �

5HVSRQGHQW�QRW�DYDLODEOH�GXULQJ�VWXG\ �� � �

*DWHNHHSHU�UHIXVDOV �� �� �

2WKHU�UHIXVDOV ��� �� ��

�$�PD[LPXP�RI�HLJKW�DWWHPSWV�ZHUH�PDGH�WR�UHDFK�HDFK�UHVSRQGHQW�

7KH�SULPDU\�UHDVRQ�IRU�WKH�ORZHU�UHVSRQVH�UDWH�LQ�WKH�XVHUV�VDPSOH�JURXS�LV�WKH�UHODWLYHO\�KLJK
UDWH�RI�UHIXVDOV�IURP�SRWHQWLDO�UHVSRQGHQWV���7KH�KLJK�UHIXVDO�UDWH�LQ�WKLV�VWDNHKROGHU�JURXS������UHIXVDOV�
ZDV�QRW�XQH[SHFWHG���,W�LV�FRPPRQ�IRU�PDQDJHUV�DW�LQGXVWULDO�IDFLOLWLHV�WR�UHIXVH�WR�SDUWLFLSDWH�LQ�VXUYH\V
DW�D�KLJKHU�UDWH�WKDQ�RWKHU�W\SHV�RI�UHVSRQGHQWV�VLQFH�WKHLU�GXWLHV�RIWHQ�WDNH�WKHP�RQWR�WKH�SODQW�IORRU
RU�JURXQGV�DZD\�IURP�WHOHSKRQHV�DQG�TXLHW�VSDFHV�IRU�DQVZHULQJ�WKH�TXHVWLRQV���$QRWKHU�FRQWULEXWLQJ
IDFWRU�WR�WKH�UHODWLYHO\�ORZ�UHVSRQVH�UDWH�ZDV�WKDW�WKH�HQYLURQPHQWDO�PDQDJHUV�DW�UHJXODWHG�IDFLOLWLHV�ZHUH
QRW�HDVLO\�UHDFKHG���$W�����IDFLOLWLHV��SRWHQWLDO�UHVSRQGHQWV�ZHUH�XQUHDFKDEOH�RU�ZHUH�QRW�DEOH�WR�WDNH
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SDUW�LQ�WKH�VXUYH\�DIWHU�DWWHPSWLQJ�WR�UHDFK�WKHP�HLJKW�WLPHV�

$OWKRXJK�LW�GRHV�QRW�DIIHFW�WKH�RYHUDOO�UHVSRQVH�UDWH��LW�VKRXOG�EH�QRWHG�WKDW�D�VLJQLILFDQW�SRUWLRQ
RI�WKH�WHFKQRORJ\�XVHUV�VDPSOH�ZDV�IRXQG�WR�EH�RXW�RI�VFRSH�RI�WKH�VXUYH\�RU�PD\�QR�ORQJHU�EH�LQ
EXVLQHVV���0RVW�RI�WKHVH������RI�WKH�������IDFLOLWLHV�LQ�WKH�VDPSOH��ZHUH�IDFLOLWLHV�IRU�ZKLFK�WHOHSKRQH
QXPEHUV�ZHUH�QRW�IRXQG�E\�WKH�FRPPHUFLDO�WHOHSKRQH�QXPEHU�ORRN�XS�VHUYLFH��DQG�IRU�ZKLFK�WKHUH
ZHUH�QR�OLVWLQJV�LQ�WKH�'	%�GDWDEDVH�RU�LQ�GLUHFWRU\�DVVLVWDQFH���$QRWKHU�LPSRUWDQW�JURXS�RI�LQHOLJLEOH
VDPSOH�ZHUH�JRYHUQPHQW�DQG�PLOLWDU\�IDFLOLWLHV�����RI�WKH�������IDFLOLWLHV����7KHVH�IDFLOLWLHV�ZHUH�QRW
VFUHHQHG�RXW�RI�WKH�RULJLQDO�VDPSOH��DQG�WKH�GHFLVLRQ�WR�H[FOXGH�VXFK�IDFLOLWLHV�ZDV�PDGH�DIWHU�WKH�VDPSOH
ZDV�REWDLQHG���*RYHUQPHQW�DQG�PLOLWDU\�IDFLOLWLHV��WKHUHIRUH��ZHUH�VFUHHQHG�RXW�RI�WKH�VDPSOH�E\�WKH
WHOHSKRQH�LQWHUYLHZHUV�EDVHG�RQ�WKH�IDFLOLW\�QDPH�DQG�IDFLOLW\�GHVFULSWLRQV�JLYHQ�RQ�WKH�WHOHSKRQH�
7KHVH� IDFLOLWLHV�ZHUH�H[FOXGHG�EHFDXVH� WKH�RUJDQL]DWLRQDO� VWUXFWXUH�DQG�QRQ�SURILW�QDWXUH�RI� WKHVH
IDFLOLWLHV� ZRXOG� EH� H[SHFWHG� WR� UHVXOW� LQ� D� YHU\� GLIIHUHQW� VHW� RI� LVVXHV� GULYLQJ� WKH� XVH� EDUULHUV� WR
LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�WKDQ�ZRXOG�EH�IDFHG�E\�IRU�SURILW�LQGXVWULDO�IDFLOLWLHV���7KH�VXUYH\
TXHVWLRQQDLUH�ZDV�QRW�GHYHORSHG�ZLWK�WKHVH�IDFLOLWLHV�LQ�PLQG�DQG�OLNHO\�ZRXOG�QRW�KDYH�LGHQWLILHG�PDQ\
RI�WKH�EDUULHUV�IDFHG�E\�WKHVH�IDFLOLWLHV��

$��� 3267�6859(<�:(,*+7,1*

7KHUH�LV�D�EDVLF�VDPSOH�VHOHFWLRQ�ZHLJKW�IRU�HDFK�HVWDEOLVKPHQW�LQ�WKH�VDPSOH�WKDW�LV�FRQVLGHUHG
D�FRPSOHWHG�FDOO���7KLV�ZHLJKW�LV�GHULYHG�E\�WDNLQJ�WKH�UDWLR�RI�WKH�QXPEHU�RI�HVWDEOLVKPHQWV�LQ�D�VWUDWXP
SRSXODWLRQ��GLYLGHG�E\�WKH�QXPEHU�RI�HVWDEOLVKPHQWV�VHOHFWHG�LQ�WKH�VDPSOH���7KLV�GHQRPLQDWRU�LQFOXGHV
FRPSOHWHV��1RQUHVSRQGHQWV��RXW�RI�EXVLQHVV�� DQG� VR�RQ�� �$OWKRXJK� WKH� VDPSOHV�ZHUH�JLYHQ� WKHVH
ZHLJKWV�WR�UHSUHVHQW�WKH�RYHUDOO�SRSXODWLRQV�RI�HDFK�JURXS��WKHVH�ZHLJKWV�ZRXOG�RQO\�DIIHFW�WKH�UHVXOWV
ZKHQ�FRPELQLQJ�WKH�UHVXOWV�RI�DOO�WKUHH�VDPSOH�JURXSV�LQWR�RQH�ODUJH�JURXS���&RPELQLQJ�WKH�VDPSOH
JURXSV�LQWR�RQH�ODUJH�JURXS�LV�QRW�H[SHFWHG�WR�EH�DQ�HIIHFWLYH�WRRO�LQ�DQDO\]LQJ�WKH�VXUYH\�UHVXOWV���7KH
VL]H�RI�WKH�XVHUV�SRSXODWLRQ��RYHU���������LV�GLVSURSRUWLRQDWH�FRPSDUHG�WR�WKH�SRSXODWLRQ�RI�SHUPLWWLQJ
SURJUDP�FKLHIV�������DQG�SRSXODWLRQ�RI�HQYLURQPHQWDO�WHFKQRORJ\�YHQGRUV�����������7KHUHIRUH��ZKHQ
JURXSHG�WRJHWKHU��WKH�UHVXOWV�RI�WKH�XVHUV�JURXS�ZLOO�REVFXUH�WKH�UHVXOWV�RI�WKH�SHUPLWWHUV�DQG�YHQGRUV
JURXSV��,QVWHDG��UHVXOWV�DUH�SUHVHQWHG�DQG�DQDO\]HG�VHSDUDWHO\�IRU�HDFK�RI�WKH�WKUHH�JURXSV�VXUYH\HG�

$��� 3267�6859(<�67$7,67,&$/�7(67,1*�2)
&255(/$7,216�$1'�5(68/76

7KH�ZHLJKWHG�IUHTXHQFLHV��RU�SURSRUWLRQV��SUHVHQWHG�LQ�WKH�ILQGLQJV�VHFWLRQ�RI�WKLV�UHSRUW�ZHUH
FDOFXODWHG�IRU�WKH�UHVSRQVHV�WR�HDFK�TXHVWLRQ�XVLQJ�WKH�6$6�VWDWLVWLFDO�VRIWZDUH�SDFNDJH��6WDQGDUG�HUURUV
RI�WKH�HVWLPDWHV�GHSHQG�RQ�WKH�VDPSOH�VL]H�DQG�WKH�VDPSOH�GHVLJQ�XVHG�IRU�WKH�VXUYH\����6WDQGDUG�HUURUV
ZHUH�QRW�GHULYHG�IRU�WKH�UHJXODWRUV�JURXS�EHFDXVH�WKLV�JURXS�ZDV�FRPSULVHG�RI�WKH�PRVW�VHQLRU�SHUVRQ
DYDLODEOH�LQ�HDFK�SHUPLWWLQJ�SURJUDP��6LQFH�WKH�HQWLUH�SRSXODWLRQ�RI�VXFK�LQGLYLGXDOV�ZDV�VXUYH\HG�
WKHUHIRUH�WKHUH�LV�QR�VDPSOLQJ�HUURU���)RU�FRPSXWLQJ�WKH�VWDQGDUG�HUURUV�IRU�WKH�WHFKQRORJ\�XVHUV�DQG
YHQGRUV�JURXSV��WKH�6XUYH\�'DWD�$QDO\VLV�VRIWZDUH��68'$$1��GHYHORSHG�DQG�PDLQWDLQHG�E\�5HVHDUFK
7ULDQJOH�,QVWLWXWH��ZDV�XVHG���6WDQGDUG�HUURUV�ZHUH�WKHQ�XVHG�WR�FDOFXODWH�WKH����SHUFHQW�FRQILGHQFH
LQWHUYDO�IRU�HDFK�TXHVWLRQ����7KH����SHUFHQW�FRQILGHQFH�LQWHUYDO�LV�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�VWDQGDUG
HUURU�E\��������7KLV�LV�WKH�UDQJH�LQ�ZKLFK�RQH�FDQ�EH����SHUFHQW�FRQILGHQW�WKDW�WKH�DFWXDO�UHVXOWV�ZRXOG
EH�ZLWKLQ�LI�WKH�HQWLUH�SRSXODWLRQ�KDG�EHHQ�VXUYH\HG�

6WDQGDUG�HUURUV�ZHUH�FDOFXODWHG�IRU�HDFK�SRVVLEOH�UHVSRQVH�WR�D�TXHVWLRQ��H�J��PDMRU��PLQRU��QRW
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LPSRUWDQW��DQG�GRQ·W�NQRZ�RU�QR�DQVZHU���'.�1$���7KH�FRQILGHQFH�LQWHUYDO�IRU�D�UHVSRQVH�EHFRPHV
ODUJHU�DV�WKH�SRUWLRQ�RI�WKH�VDPSOH�JLYLQJ�D�SDUWLFXODU�UHVSRQVH�DSSURDFKHV����SHUFHQW�DQG�GHFUHDVHV�DV
WKDW�SRUWLRQ�DSSURDFKHV���DQG�����SHUFHQW���2QO\�WKH�ZLGHVW����SHUFHQW�FRQILGHQFH�LQWHUYDOV�IRU�HDFK
TXHVWLRQ�DQG�VDPSOH�JURXS��XVHUV�DQG�YHQGRUV��DUH�SUHVHQWHG�LQ�WKH�VXPPDU\�RI�UHVXOWV�LQ�$SSHQGL[
%��)RU�HDFK�TXHVWLRQ��WKH����SHUFHQW�FRQILGHQFH�LQWHUYDO�RI�RWKHU�SRVVLEOH�UHVSRQVHV�DUH�WKH�VDPH�RU
VPDOOHU�WKDQ�WKH�SUHVHQWHG�FRQILGHQFH�LQWHUYDO�

6WDQGDUG�HUURUV�DQG����SHUFHQW�FRQILGHQFH�LQWHUYDOV�ZHUH�QRW�FDOFXODWHG�IRU�WKRVH�TXHVWLRQV�LQ
ZKLFK�UHVSRQGHQWV�SURYLGHG�RSHQ�HQGHG�DQVZHUV�RU�HVWLPDWHG�TXDQWLWLHV���2QH�H[DPSOH�LV�4XHVWLRQ
���ZKHUH� UHVSRQGHQWV�ZHUH� DVNHG� WR� QDPH� DGGLWLRQDO�ZD\V� WKDW� WKH� UHJXODWRU\� V\VWHP�KLQGHUV� WKH
FRQVLGHUDWLRQ�RI�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV���6LQFH�RQO\�DERXW����SHUFHQW�RI�UHVSRQGHQWV
SURYLGHG�DGGLWLRQDO�LQIRUPDWLRQ��DQG�WKH�RSHQ�HQGHG�UHVSRQVHV�ZHUH�FRGHG�LQWR�QLQH�GLIIHUHQW�DQVZHUV�
WKH�QXPEHU�RI�UHVSRQVHV�IRU�HDFK�SRVVLEOH�DQVZHU�DUH�YHU\�VPDOO�DQG�WKHUHIRUH�UHVXOW�LQ�ODUJH�VWDQGDUG
HUURUV�DQG�FRQILGHQFH�LQWHUYDOV��5HVSRQVHV�WR�VXFK�TXHVWLRQV�VKRXOG��WKHUHIRUH��EH�YLHZHG�DV�TXDOLWDWLYH
VXUYH\�ILQGLQJV�

$��� /,0,7$7,216�72�7+(�6859(<�

,Q�LQWHUSUHWLQJ�WKHVH�UHVXOWV��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�YDULRXV�OLPLWDWLRQV�LQKHUHQW�LQ�WKH
GHVLJQ�DQG�H[HFXWLRQ�RI�WKH�VXUYH\���%HFDXVH�LW�LV�QRW�IHDVLEOH�WR�VXUYH\�HYHU\�VLQJOH�VWDNHKROGHU��WKH
VXUYH\�ZDV�FRQGXFWHG�E\�PHDQV�RI�D�VDPSOH�DQG�LV�WKXV�VXEMHFW�WR�WKH�OLPLWDWLRQV�ZKLFK�JR�DORQJ�ZLWK
VXFK�VXUYH\V��

2QH�RI� WKH�SULPDU\� JRDOV�RI� WKLV� VWXG\�ZDV� WR�REWDLQ� FRPSDUDEOH� GDWD� IURP�D�QXPEHU�RI
VWDNHKROGHU�JURXSV��7KH�WKUHH�JURXSV�VWXGLHG�KDG�YHU\�GLIIHUHQW�FKDUDFWHULVWLFV�ZKLFK�UHTXLUHG�WKH�XVH
RI�WKUHH�GLIIHUHQW�VRXUFHV�RI�VDPSOH���:KLOH�WKH�YHQGRUV�DQG�XVHUV�VDPSOH�ZHUH�FKRVHQ�UDQGRPO\�IURP
GDWDEDVHV�DV�GHVFULEHG�LQ�6HFWLRQ�$����WKH�UHJXODWRUV�FRQWDFWHG�ZHUH�WKH�PRVW�NQRZOHGJHDEOH�SHUPLWWLQJ
VWDII�LQ�HDFK�VWDWH�SHUPLWWLQJ�RIILFH��7KHUHIRUH��WKH�UHVXOWV�RI�WKH�UHJXODWRUV�VXUYH\�VKRXOG�QRW�EH�DSSOLHG
WR�WKH�HQWLUH�SRSXODWLRQ�RI�UHJXODWRUV�RU�SHUPLW�ZULWHUV�LQ�WKH�8�6�

6WDQGDUG�VDPSOLQJ�HUURUV�DUH�DOVR�HVWLPDWHG�IRU�HDFK�TXHVWLRQ�XVLQJ�WKH�6XUYH\�'DWD�$QDO\VLV
VRIWZDUH��68'$$1��GHYHORSHG�DQG�PDLQWDLQHG�E\�5HVHDUFK�7ULDQJOH�,QVWLWXWH��)URP�WKH�VWDQGDUG
HUURU�����SHUFHQW�FRQILGHQFH�LQWHUYDO�ZHUH�FDOFXODWHG�DQG�DUH�SUHVHQWHG�LQ�WKH�VXPPDU\�RI�UHVXOWV�LQ
$SSHQGL[�%��7KH����SHUFHQW�FRQILGHQFH�LQWHUYDO�LQGLFDWHV�����FRQILGHQFH�WKDW�WKH�DFWXDO�UHVSRQVH�IURP
WKH�HQWLUH�SRSXODWLRQ�ZRXOG�EH�FRQWDLQHG�LQ�WKH�LQWHUYDO�REWDLQHG�E\�WDNLQJ�WKH�HVWLPDWHG�SHUFHQWDJH
EDVHG�RQ�WKH�VDPSOH�DQG�SOXV�RU�PLQXV�WKH�QXPEHUV�VKRZQ�LQ�WKH�WDEOH�

$QRWKHU�OLPLWDWLRQ�RI�WKLV�VXUYH\�DQG�PRVW�VXUYH\V�WKDW�VKRXOG�EH�FRQVLGHUHG�LV�WKH�HIIHFW�RI
QRQUHVSRQVH���$�FHUWDLQ�SHUFHQW�RI�WKH�VDPSOH�LQ�HDFK�WDUJHW�JURXS�FRXOG�QRW�EH�UHDFKHG�GXULQJ�WKH
VXUYH\�SHULRG��RU�FKRVH�QRW� WR�SDUWLFLSDWH� LQ� WKH�VXUYH\�� �5HVSRQVH�UDWHV��DQG�HIIRUWV� WR�PD[LPL]H
UHVSRQVH�UDWHV��DUH�GLVFXVVHG�LQ�GHWDLO�IRU�HDFK�JURXS�LQ�DERYH�VHFWLRQV��6LQFH�LW�LV�SRVVLEOH�WKDW�WKH
QRQUHVSRQGHQWV� DUH� LQ� VRPH�ZD\V�GLIIHUHQW� IURP� WKH� UHVSRQGHQWV�� LW� LV� DOVR�SRVVLEOH� WKDW�� LI� HYHU\
LQGLYLGXDO�ZDV� DYDLODEOH� DQG�SDUWLFLSDWHG�� WKH� VXUYH\� UHVXOWV�ZRXOG�EH� VLJQLILFDQWO\�GLIIHUHQW�� �7KLV
QRQUHVSRQVH�ELDV�LV�LPSRVVLEOH�WR�TXDQWLI\�ZLWKRXW�FROOHFWLQJ�IXUWKHU�GDWD�IURP�WKH�1RQUHVSRQGHQWV�
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$33(1',;�%

(19,5210(17$/�7(&+12/2*<�%$55,(56�6859(<�

5(68/76

:+(1�&$//�,6�$16:(5('��6$<�
&RXOG�,�SOHDVH�VSHDN�ZLWK�WKH�SHUVRQ�LQ�FKDUJH�RI�HQYLURQPHQWDO�FRPSOLDQFH�DW�WKLV�IDFLOLW\"�

:+(1�&211(&7('�72�(/,*,%/(�5(6321'(17��5($'�,1752'8&7,21

+HOOR��P\�QDPH�LV�BBBBBBBBBBBBBBB���,·P�FDOOLQJ�IURP�$EW�$VVRFLDWHV��D�QDWLRQDO�UHVHDUFK�FRPSDQ\�
:H�DUH�FRQGXFWLQJ�D�FRQILGHQWLDO�VXUYH\�RI�HQYLURQPHQWDO�SHUPLW�ZULWHUV�PDQDJHUV�DW�PDQXIDFWXULQJ
IDFLOLWLHV�YHQGRUV�RI�HQYLURQPHQWDO�WHFKQRORJLHV�QDWLRQZLGH��>:H�DUH�LQWHUHVWHG�LQ�OHDUQLQJ�ZKDW�WKLQJV
DIIHFW�HQYLURQPHQWDO�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�DW�\RXU�IDFLOLW\�DQG�LPSHGLPHQWV�WR�WHFKQRORJLFDO
LQQRYDWLRQ�@�7KHUH�DUH�QR�FRUUHFW�DQVZHUV����ZH�ZDQW�WR�UHFRUG�\RXU�H[SHULHQFHV�DFFXUDWHO\���-XVW�WR
FRQILUP�WKDW�,·P�WDONLQJ�WR�WKH�ULJKW�SHUVRQ��DUH�\RX�LQYROYHG�LQ�HYDOXDWLQJ�WKH�SHUPLW�DSSOLFDWLRQV�DQG
HQYLURQPHQWDO� WHFKQRORJLHV� RI� LQGXVWULDO� IDFLOLWLHV�SODQQLQJ� IRU� DQG� LPSOHPHQWLQJ� HQYLURQPHQWDO
FRPSOLDQFH�GHFLVLRQV��VXFK�DV�SHUPLW�DSSOLFDWLRQ�DQG�WHFKQRORJ\�HYDOXDWLRQV�UHFRPPHQGLQJ��VHOOLQJ
RU�OHDVLQJ�RI�HQYLURQPHQWDO�WHFKQRORJLHV"

<(6 ��&217,18(�
12 ��$6.�)25�1$0(�$1'�3+21(�180%(5�2)�$335235,$7(�3(5621�

5(&25'�$1'�$6.�72�%(�75$16)(55('���:+(1�&211(&7('��5($'
,1752'8&7,21��

7KH�VWXG\�LV�VSRQVRUHG�E\�WKH�(QYLURQPHQWDO�/DZ�,QVWLWXWH�DQG�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ
$JHQF\���3DUWLFLSDWLRQ�LV�YROXQWDU\�DQG�\RXU�DQVZHUV�ZLOO�EH�NHSW�LQ�VWULFWHVW�FRQILGHQFH���2QO\�VXPPDU\
LQIRUPDWLRQ�RI�WKH�UHVXOWV�ZLOO�EH�UHSRUWHG�

:KHQ�,�UHIHU�WR�HQYLURQPHQWDO�WHFKQRORJLHV��,�DP�LQFOXGLQJ�PRQLWRULQJ�HTXLSPHQW��WUHDWPHQW�DQG
FRQWURO�GHYLFHV��SROOXWLRQ�SUHYHQWLRQ�WHFKQRORJLHV�DQG�HYHQ�SURFHVV�PRGLILFDWLRQV�LI�WKH\�DUH�LQVWDOOHG
WR�LPSURYH�HQYLURQPHQWDO�SHUIRUPDQFH���:KHQ�,�UHIHU�WR�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�
,�PHDQ�DQ\�V\VWHP�RI�SROOXWLRQ�SUHYHQWLRQ�RU�FRQWURO�WKDW�KDV�QRW�EHHQ�GHPRQVWUDWHG�LQ�SUDFWLFH�
DQG�WKDW�FRXOG�DFKLHYH�JUHDWHU�HQYLURQPHQWDO�SURWHFWLRQ�WKDQ�WUDGLWLRQDO�WHFKQRORJLHV�RU�WKDW�FRXOG
DFKLHYH�FRPSDUDEOH�HQYLURQPHQWDO�SURWHFWLRQ��EXW�DW�D�ORZHU�FRVW��

�� ,Q� WKH� SDVW� ILYH� \HDUV�� KRZ� PDQ\� WLPHV� KDYH� \RX� \RXUVHOI� FRQVLGHUHG� DSSURYLQJ�
LPSOHPHQWLQJ�UHFRPPHQGLQJ�� VHOOLQJ�� RU� OHDVLQJ� VSHFLILF� LQQRYDWLYH� HQYLURQPHQWDO
WHFKQRORJLHV��DV�,�KDYH�MXVW�GHILQHG�LW"��:RXOG�\RX�VD\���
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1HYHU 2QFH ���
WLPHV

!� �
WLPHV

'.�5HI

5HJXODWRUV ����� ����� ����� ����� ����

8VHUV ����� ����� ����� ����� ����

9HQGRUV ����� ������ ����� ����� ����

���0D[�����F�L���8VHUV� ����������9HQGRUV� �������������������������������

,)�21(�25�025(��6.,3�72�4��

�� :K\�KDYHQ·W�\RX�FRQVLGHUHG�DSSURYLQJ�XVLQJ�VROG��OHDVHG��RU�UHFRPPHQGHG�DQ\�LQQRYDWLYH
HQYLURQPHQWDO�WHFKQRORJLHV"�,V�LW�EHFDXVH�WKHUH�ZDV��

1RQH�SURSRVHG�1R�QHHG�IRU�D�QHZ�WHFKQRORJ\�1R�PDUNHW�IRU�D�QHZ�WHFK�

<HV 1R�'.�
5HI

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

   Max 95% c.i.: Users = ±10.86%; Vendors = ±13.09%�

$�SUREOHP�ZLWK�WKH�UHJXODWRU\�RU�SHUPLWWLQJ�V\VWHP

<HV 1R�'.�
5HI

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

Max 95% c.i.: Users = ±7.11%; Vendors = ±11.09% 
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$��ODFN�RI�FUHGLEOH�LQIRUPDWLRQ�RQ�WHFKQRORJ\�DOWHUQDWLYHV

<HV 1R�'.�
5HI

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

        Max 95% c.i.: Users = ±9.62%; Vendors = ±12.21% 

1R�VXLWDEOH�WHFKQRORJ\�DYDLODEOH�WR�WKH�EHVW�RI�\RXU�NQRZOHGJH

<HV 1R�'.�
5HI

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

Max 95% c.i.: Users = ±10.02%; Vendors = ±14.31��

$�ODFN�RI�ILQDQFLDO�UHVRXUFHV�RU�WLPH

<HV 1R�'.�
5HI

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

   Max 95% c.i.: Users = ±8.60%; Vendors = ±13.09%�
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$QRWKHU�EDUULHU�ZLWKLQ�\RXU�RIILFH�WKH�EXVLQHVV�RU�FRPSDQ\�LWVHOI

<HV 1R�'.�
5HI

5HJXODWRUV ���� �����

8VHUV ���� ������

9HQGRUV ���� ������

Max 95% c.i.: Users = ±4.08%; Vendors = ±7.64% 

$Q\�RWKHU�UHDVRQ"

<HV 1R�'.�
5HI

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

Max 95% c.i.: Users = ±5.19%; Vendors = ±14.91% 

�,I�\HV��ZKDW�DUH�WKH\

LQQ�WHFK�QRW
VFRSH

EXVLQHVV�WRR
VPDOO

LQQ�WHFK�WRR
H[SHQ

'.�1$

5HJXODWRUV ���� ���� ���� �����

8VHUV ���� ���� ���� �����

9HQGRUV ����� ���� ���� �����

7(50,1$7(
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�� &DQ�\RX�QDPH�DQ\�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV�WKDW�\RX�FRQVLGHUHG�DSSURYLQJ�
FRXOG�SRWHQWLDOO\�EH�DSSOLHG�WR�\RXU�RSHUDWLRQV��UHJXODWRUV�DQG�XVHUV�RQO\�"�

�1XPEHU�RI�WHFKQRORJLHV�OLVWHG�
�������������

0 1 2 3 4 5 7 8

Regulators 23.81 32.38 27.67  9.52 3.81 2.86 0.00 0.95

Users 20.91 31.36 19.55 12.27 3.64 4.09 7.73 0.45

�� ,Q�WKH�SDVW�ILYH�\HDUV��KDYH�\RX�SHUVRQDOO\�HQFRXQWHUHG�DQ\�EDUULHUV�RU�GLIILFXOWLHV�WR�D
EXVLQHVV�PRYLQJ�IRUZDUG�ZLWK�PDUNHWLQJ�DQ�LQQRYDWLYH�WHFKQRORJ\�WKDW�\RX�ZHUH
FRQVLGHULQJ"

<HV 1R 1R�'.�
5HI

5HJXODWRUV ����� ����� ����

8VHUV ����� ����� ����

9HQGRUV ����� ����� ����

Max 95% c.i.: Users = ± 6.57%; Vendors = ±7.80% 

�� >,Q�WHUPV�RI�\RXU�LQGXVWU\�LQ�JHQHUDO�@�KRZ�ZRXOG��\RX�UDWH�WKH�IROORZLQJ�W\SHV�RI�EDUULHUV
WR�WR�IDFLOLWLHV�XVLQJ�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV"��,V��5($'�,7(0��D�PDMRU
EDUULHU��D�PLQRU�EDUULHU��RU�QRW�D�EDUULHU�DW�DOO�WR�\RXU�LQGXVWU\"

7KH�UHJXODWRU\�RU�SHUPLWWLQJ�V\VWHP�

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.41% 
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7KH�ODFN�RI�FUHGLEOH�LQIRUPDWLRQ�RQ�WHFKQRORJ\�DOWHUQDWLYHV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

       Max 95% c.i.: Users = ± 6.49%; Vendors = ±8.55% 

7KH�ODFN�RI�ILQDQFLDO�UHVRXUFHV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

       Max 95% c.i.: Users = ± 6.53%; Vendors = ±8.60% 

%XVLQHVV�SUDFWLFHV�DQG�UHODWHG�EDUULHUV�WR�LQQRYDWLRQ�

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

       Max 95% c.i.: Users = ± 6.51%; Vendors = ±8.55% 
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5HJXODWRU\�%DUULHUV

�� <RX�PD\�IHHO�WKDW��WKH�UHJXODWRU\�V\VWHP�LPSDFWV�\RXU�>LQGXVWU\·V@�DELOLW\�WR�FRQVLGHU�PDUNHW
DQ�LQQRYDWLYH�FRPSOLDQFH�VWUDWHJ\���6RPH�SHRSOH�KDYH�VXJJHVWHG�WKH�IROORZLQJ�DV�SRVVLEOH
UHJXODWRU\�EDUULHUV�WR�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV���'R�\RX�FRQVLGHU��5($'
,7(0��WR�EH�D�PDMRU�EDUULHU��D�PLQRU�EDUULHU��RU�QRW�D�EDUULHU�DW�DOO�WR�\RXU�LQGXVWU\"

/DFN�RI�DFFHSWDQFH�RI�QHZ�WHFKQRORJLHV�ZLWKLQ�WKH�SHUPLWWLQJ�RU�UHJXODWRU\�SURFHVV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.53% 

+DYLQJ�WRR�OLWWOH�WLPH�WR�WHVW�DQG�LPSOHPHQW�D�QHZ�WHFKQRORJ\�EHIRUH�QHZ�HQYLURQPHQWDO
UHTXLUHPHQWV�JR�LQWR�HIIHFW

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

       Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.47% 

3HUPLW�ZULWHUV·�LQH[SHULHQFH�RU�XQIDPLOLDULW\�ZLWK�WKH�LVVXHV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

       Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.60% 

/DFN�RI�LQFHQWLYH�IRU�UHJXODWHG�IDFLOLWLHV�WR�JR�EH\RQG�PLQLPDO�FRPSOLDQFH�ZLWK�WKH�UHTXLUHPHQWV
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0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.47%; Vendors = ±8.37% 

7KH�XQFHUWDLQW\�RU�H[FHVVLYH�OHQJWK�RI�SHUPLW�DSSURYDO�WLPH

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.47%; Vendors = ±8.47 

�� &DQ�\RX�WKLQN�RI�DQ\�RWKHU�ZD\V�WKDW�WKH�UHJXODWRU\�V\VWHP�KLQGHUV�WKH�FRQVLGHUDWLRQ�RI
LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV"

<HV 1R 1R�'.�
5HI

5HJXODWRUV ����� ����� ����

8VHUV ����� ����� ����

9HQGRUV ����� ����� ����

            Max 95% c.i.: Users = ± 6.17%; Vendors = ±8.23% 
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,)�<(6��$6.����$���:KDW�DUH�WKH\"

)LUVW�VXJJHVWLRQ�

fear of
penalty

not eval
quickly

lack of
consist
.

Regltrs
uncoop.

Reg/
p r o c
n o t
clr

prob w/
s p e c
reg

lack of
enfrcmnt

regltrs
lack

other
data

Regulators 16.67 16.67 16.67  0.00  0.00 20.00 0.00 20.00 10.00

Users 11.94 10.45 10.45 17.91 13.43  4.48 1.49 10.45 19.40

Vendors 11.90  4.76 11.90 30.95  4.76  4.76 9.52 11.90  9.52

Second suggestion:

not eval
quickly

lack of
consist.

regltrs
uncoop

reg/ proc
not clr

prob w/
spec reg

lack of
enforcement

regltrs
lack dat

Regulators 66.67 0.00 0.00 33.33 0.00 0.00 0.00

Users 14.29 14.29 14.29 0.00 42.86 0.00 14.29

Vendors 20.00 40.00 0.00 0.00 0.00 20.00 20.00

�����+RZ�ZRXOG�\RX�UDWH�WKH�IROORZLQJ�FRPSRQHQWV�RI�WKH�UHJXODWRU\�V\VWHP�DV�VRXUFHV�RI
EDUULHUV�WR�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV"�:RXOG�\RX�VD\�WKDW��5($'�,7(0��DUH�D
PDMRU�EDUULHU�IRU�\RXU�LQGXVWU\��D�PLQRU�EDUULHU��RU�QRW�D�EDUULHU�DW�DOO�>WR�\RXU�LQGXVWU\@"

6WDWH�6WDWXWHV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

       Max 95% c.i.: Users = ± 6.57%; Vendors = ±8.60% 
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6WDWH�5HJXODWLRQV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

       Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.60% 

6WDWH�3HUPLWV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ���� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

       Max 95% c.i.: Users = ± 6.57%; Vendors = ±8.60% 

)HGHUDO�6WDWXWHV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

       Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.51 
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)HGHUDO�5HJXODWLRQV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.53%; Vendors = ±8.49% 

)HGHUDO�3HUPLWV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

Max 95% c.i.: Users = ± 6.51%; Vendors = ±8.41% 

�� 1RZ�ZH�ZRXOG�OLNH�\RX�WR�FRQVLGHU�VHSDUDWHO\�WKH�V\VWHPV�WKDW�UHJXODWH�WKH�YDULRXV�PHGLD
VXFK�DV�DLU��ZDWHU�DQG�VROLG�RU�KD]DUGRXV�ZDVWH���:RXOG�\RX�VD\�WKDW�UHJXODWRU\�V\VWHPV�IRU
�5($'�,7(0��DUH�YHU\�OLNHO\��VRPHZKDW�OLNHO\��RU�QRW�DW�DOO�OLNHO\�WR�LPSRVH�D�EDUULHU�WR
XVLQJ�LQQRYDWLYH�WHFKQRORJ\�

$LU

QRW�OLNHO\ VRPHZKDW
OLNHO\

YHU\�OLNHO\ '.�1$

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

Max 95% c.i.: Users = ± 6.55%; Vendors = ±8.37 
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:DWHU

QRW�OLNHO\ VRPHZKDW
OLNHO\

YHU\�OLNHO\ '.�1$

5HJXODWRUV ����� ����� ���� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.45% 

6ROLG�RU�KD]DUGRXV�ZDVWH

QRW�OLNHO\
VRPHZKDW
OLNHO\ YHU\�OLNHO\ '.�1$

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����������� ����� ����� �����

Max 95% c.i.: Users = ± 6.41%; Vendors = ±8.60% 

��� ,Q�WKH�SDVW�ILYH�\HDUV��KRZ�RIWHQ�GR�\RX�WKLQN�WKDW�LQGXVWULDO�IDFLOLWLHV�FRPSDQLHV�LQ�\RXU
LQGXVWU\�LQGXVWULDO�IDFLOLWLHV�KDYH�GHFLGHG�QRW�WR�SXUVXH�D�SURPLVLQJ�LQQRYDWLYH�WHFKQRORJ\
RU�SURFHVV�EHFDXVH�RI�WKH�XQFHUWDLQW\�RI�LWV�FRPSO\LQJ�ZLWK�WKH�HQYLURQPHQWDO�UHJXODWLRQV�RU
SHUPLWWLQJ"

YHU\
RIWHQ

VRPH�
WLPH

QRW�YHU\
RIWHQ QHYHU� '.�5HI

5HJXODWRUV ���� ����� ����� ���� �����

8VHUV ����� ����� ����� ���� �����

9HQGRUV ����� ����� ����� ���� �����
    

Max 95% c.i.: Users = ± 6.51%; Vendors = ±8.51%�
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��� 'R�\RX�KDYH�DQ\�VXJJHVWLRQV�DV�WR�KRZ�WKH�SHUPLWWLQJ�DQG�UHJXODWRU\�SURFHVV�FDQ�EH
FKDQJHG�WR�IXUWKHU�SURPRWH�WKH�XVH�RI�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV"

<HV 1R '.�5HI

5HJXODWRUV ����� ����� ����

8VHUV ����� ����� ����

9HQGRUV ����� ����� ����

          Max 95% c.i.: Users = ± 6.45%; Vendors = ±8.41% 

,)�<(6��$6.��$���:KDW�GR�\RX�VXJJHVW"�

)LUVW�6XJJHVWLRQ

knwldgbl
regltrs

move gov
funding

more
incentives

better
communic

ation

more
flexible

simplify
reg/per

overall
perf std

Regulators  6.56 4.92 13.11 9.84 26.23 6.56 6.56

Users 13.64 0.76  5.30 22.73 16.67 9.09 5.30

Vendors 11.84 7.89 17.11 10.53  5.26 9.21 9.21

special
treatment

reduce
delays

multimed
permits

bubbles or
caps

consist
enforce

gov tech
verfctn

other

Regulators 4.92 0.00 3.28 0.00 0.00  1.64 16.39

Users 3.79 6.82 1.52 0.76 0.76  5.30  7.58

Vendors 3.95 6.58 0.00 0.00 0.00 11.84  6.58



B-14

6HFRQG�6XJJHVWLRQ

knwldgbl
regltrs

move gov
funding

more
incentives

better
communic

ation

more
flexible

simplify
reg/per

overall
perf std

Regulators 11.76 0.00 0.00 5.88 17.65 17.65 5.88

Users 14.81 7.41 11.11 25.93 14.81 0.00 3.70

Vendors 0.00 0.00 16.67 0.00 25.00 0.00 16.67

special
treatment

reduce
delays

multimed
permits

bubbles or
caps

gov tech
verfctn

other

Regulators 5.88 11.76 5.88 0.00 17.65 0.00

Users 3.70 0.00 3.70 0.00 7.41 7.41

Vendors 8.33 25.00 0.00 8.33 0.00 0.00

��� 'R�\RX�WKLQN�WKDW�WKH�IROORZLQJ�FKDQJHV�ZRXOG�EH�YHU\�KHOSIXO��VRPHZKDW�KHOSIXO��RU�QRW�DW
DOO�KHOSIXO�LQ�SURPRWLQJ�WKH�XVH�RI�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJLHV"

&KDQJLQJ�IURP�WHFKQRORJ\�EDVHG�WR�RYHUDOO�SHUIRUPDQFH�VWDQGDUGV�����

YHU\ VRPHZKDW� QRW�DW�DOO� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.57%; Vendors = ±8.60% 
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,QVWLWXWLQJ�VSHFLDO�WUHDWPHQW�LQ�SHUPLWWLQJ�RU�HQIRUFHPHQW�IRU�LQQRYDWLYH�WHFKQRORJLHV

YHU\ VRPHZKDW� QRW�DW�DOO� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.57%; Vendors = ±8.58%�

5HGXFLQJ�GHOD\V�LQ�WKH�SHUPLWWLQJ�V\VWHP

YHU\ VRPHZKDW� QRW�DW�DOO� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.06%; Vendors = ±8.58% 

$OORZLQJ�PXOWLPHGLD�SHUPLWWLQJ

YHU\ VRPHZKDW� QRW�DW�DOO� '.�5HI

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

Max 95% c.i.: Users = ± 6.49%; Vendors = ±8.27% 
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,QVWLWXWLQJ�EXEEOHV�RU�FDSV�IRU�PXOWLSOH�HPLVVLRQ�VRXUFHV

YHU\ VRPHZKDW� QRW�DW�DOO� '.�5HI

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

Max 95% c.i.: Users = ± 6.45%; Vendors = ±8.27% 

$SSO\LQJ�PRUH�FRQVLVWHQW�HQIRUFHPHQW

YHU\ VRPHZKDW� QRW�DW�DOO� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.53%; Vendors = ±8.37% 

,PSOHPHQWLQJ�JRYHUQPHQW�VSRQVRUHG�WHFKQRORJ\�YHULILFDWLRQ�DQG�GHPRQVWUDWLRQ

YHU\ VRPHZKDW� QRW�DW�DOO� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.49%; Vendors = ±8.55% 
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��� 1RZ��WKLQNLQJ�DERXW�LQGXVWULDO�IDFLOLWLHV�\RXU�RZQ�IDFLOLW\�LQGXVWULDO�IDFLOLWLHV��LI�WKHUH�ZHUH
QR�UHJXODWRU\�RU�SHUPLWWLQJ�EDUULHUV�WR�LPSOHPHQWLQJ�LQQRYDWLYH�HQYLURQPHQWDO
WHFKQRORJLHV��ZKDW�SHUFHQWDJH�RI��WKHLU�\RXU��WKHLU�FXUUHQW�FRPSOLDQFH�FRVWV�GR�\RX�WKLQN
FRXOG�EH�VDYHG"

1RQH ����RU
OHVV

������� ���������� ����RU
PRUH

5HJXODWRUV ����� ����� ����� ����� �����

8VHUV ����� ����� ����� ����� �����

9HQGRUV ����� ����� ����� ����� �����

)LQDQFLDO�DQG�,QWHUQDO�%DUULHUV

��� :H
G�OLNH�WR�DVN�DERXW�VSHFLILF�EDUULHUV�WR�WHFKQRORJ\�LQQRYDWLRQ�WKDW�DUH�QRW�UHODWHG�WR�WKH
UHJXODWRU\�V\VWHP���,·OO�UHDG�D�OLVW�RI�WKHVH�EDUULHUV���'UDZLQJ�RQ�\RXU�H[SHULHQFH�RYHU�WKH�ODVW
ILYH�\HDUV��FRXOG�\RX�SOHDVH�UDWH�HDFK�WKH�IROORZLQJ�D�PDMRU�EDUULHU��D�PLQRU�EDUULHU�RU�QRW�D
EDUULHU�DW�DOO�IRU�WHFKQRORJ\�XVHUV�\RXU�LQGXVWU\�WHFKQRORJ\�XVHUV"�

/DFN�RI�LQIRUPDWLRQ�RQ�WKH�DYDLODELOLW\�RI�LQQRYDWLYH�WHFKQRORJLHV
�    

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.60%�

/DFN�RI�FUHGLEOH�GDWD�RQ�D�WHFKQRORJ\·V�FRVW�RU�SHUIRUPDQFH

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ���� ����

8VHUV ����� ����� ���� ����

9HQGRUV ����� ����� ���� ����

Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.37%�
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&RPSDQ\�VWDII�QRW�KDYLQJ�WLPH�WR�PDNH�DQ�DVVHVVPHQW�RI�WHFKQLFDO�RSWLRQV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.55%; Vendors = ±8.58% 

&RPSDQ\�VWDII�SUHIHUULQJ�HQG�RI�SLSH�VROXWLRQV�WR�HQYLURQPHQWDO�UHTXLUHPHQWV

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.57%; Vendors = ±8.60% 

)LQDQFLQJ�IRU�LQQRYDWLYH�WHFKQRORJLHV�QRW�EHLQJ�DYDLODEOH�
�

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.57%; Vendors = ±8.41% 

/DFN�RI�ILQDQFLDO�EHQHILWV�RU�UHZDUGV�IRU�XVLQJ�DQ�LQQRYDWLYH�WHFKQRORJ\����
����

0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.59%; Vendors = ±8.23% 
/DUJH�LQYHVWPHQWV�LQ�WHFKQRORJLHV�LQ�SODFH�SUHYHQW�WKH�VHOHFWLRQ�RI�QHZ�WHFKQRORJLHV
����
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0DMRU 0LQRU 1RW�,PS� '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.53%; Vendors = ±8.60% 

��� &DQ�\RX�WKLQN�RI�DQ\�RWKHU�ILQDQFLDO�EDUULHUV�RU�EDUULHUV�LQWHUQDO�WR�ILUPV�WKDW�KDYH�KLQGHUHG
WKH�FRQVLGHUDWLRQ�RI�LQQRYDWLYH�WHFKQRORJLHV"

<HV 1R�

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

Max 95% c.i.: Users = ± 3.78%; Vendors = ±8.13% 

,)�<(6��$6.��$����:KDW�DUH�WKH\"�

)LUVW�6XJJHVWLRQ

fear of
fine/
rsk

reg/
perm

system

refinance
system

taxes costs to
replace

consults
prefer

lack of
money

bidding
system

other

Regulators 25.00 12.50  4.17 8.33 25.00 8.33 16.67 0.00  0.00

Users 15.00 25.00 15.00 0.00 30.00 0.00  0.00 0.00 15.00

Vendors 19.05  9.52   9.52 7.14  4.76 2.38 35.71 4.76  7.14
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Second Suggestion

fear of find/rsk reg/perm
system

costs to
replace

consults
prefer

Regulators 00.00 50.00  0.00 50.00

Users 50.00  0.00 50.00  0.00

Vendors 50.00  0.00 25.00 25.00

��� 5HJDUGLQJ�ILQDQFLQJ��KRZ�GLIILFXOW�GR�\RX�IHHO�LW�LV�IRU�ILUPV�WR�REWDLQ�ILQDQFLQJ�IRU
LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJ\�FRPSDUHG�WR�VWDQGDUG�HQYLURQPHQWDO
WHFKQRORJLHV"��,V�LW���

PRUH� VDPH HDVLHU '.�5HI

5HJXODWRUV ����� ����� ���� �����

8VHUV ����� ����� ���� �����

9HQGRUV ����� ����� ���� �����

       Max 95% c.i.: Users = ± 6.51%; Vendors = ±8.60% 

��� ,�KDYH�DVNHG�DERXW�D�YDULHW\�RI�EDUULHUV�WR�XVLQJ�LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJ\����$UH
\RX�DZDUH�RI�DQ\�RWKHU�EDUULHUV�WKDW�,�GLG�QRW�PHQWLRQ"

<HV 1R

5HJXODWRUV ����� �����

8VHUV ����� �����

9HQGRUV ����� �����

Max 95% c.i.: Users = ± 2.74%; Vendors = ±3.04% 
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,)�<(6�$6.��:KDW�DUH�WKH\"

SXEOLF

RSSRV�

&XOWXUDO

EDUULHU

ELGGLQJ

V\VWHP

RWKHU

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

��� :KLFK�RI�WKH�IROORZLQJ�GR�\RX�IHHO�DUH�VLJQLILFDQW�EHQHILWV�RI�XVLQJ�LQQRYDWLYH
HQYLURQPHQWDO�WHFKQRORJLHV"��,V��5($'�,7(0��D�VLJQLILFDQW�EHQHILW"

/RZHUHG�FRPSOLDQFH�FRVWV

<HV 1R '.�5HI

5HJXODWRUV ����� ����� ����

8VHUV ����� ����� ����

9HQGRUV ����� ����� ����
   

      Max 95% c.i.: Users = ± 4.76%; Vendors = ±6.68% 

5HGXFHG�SROOXWLRQ�UHOHDVHV

<HV 1R '.�5HI

5HJXODWRUV ����� ����� ����

8VHUV ����� ����� ����

9HQGRUV ����� ����� ����

      Max 95% c.i.: Users = ± 3.70%; Vendors = ±6.19% 
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)HZHU�SUREOHPV�FRPSO\LQJ�ZLWK�HQYLURQPHQWDO�SHUPLWV

<HV 1R '.�5HI

5HJXODWRUV ����� ����� �����

8VHUV ����� ����� �����

9HQGRUV ����� ����� �����
   

      Max 95% c.i.: Users = ± 5.74%; Vendors = ±8.37% 

,PSURYHG�SURGXFWLRQ�HIILFLHQF\

<HV 1R '.�5HI

5HJXODWRUV ����� ����� �����

8VHUV ����� ����� �����

9HQGRUV ����� ����� �����

      Max 95% c.i.: Users = ± 5.31%; Vendors = ±7.17% 

/LDELOLW\��YHQGRUV�RQO\�

7KH�QH[W�IHZ�TXHVWLRQV�GHDO�ZLWK�WKH�LVVXH�RI�\RXU�ILUP·V�OLDELOLW\�IRU�LQMXU\�WR�SULYDWH�SDUWLHV
IRU�SXWWLQJ�SHRSOH�DW�ULVN�VSHFLILFDOO\�GXH�WR�WKH�IDLOXUH�RI�DQ�HQYLURQPHQWDO�WHFKQRORJ\�WKDW
\RXU�ILUP�PLJKW�GHYHORS�LQ�WKH�IXWXUH�

��� +DYH�FRQFHUQV�DERXW�VXFK�OLDELOLW\�GLVFRXUDJHG�\RX�IURP�GHYHORSLQJ��VHOOLQJ��RU�OLFHQVLQJ�DQ
LQQRYDWLYH�HQYLURQPHQWDO�WHFKQRORJ\��LQ�IDYRU�RI�DQ�ROGHU�PRUH�HVWDEOLVKHG�DSSURDFK"

<HV 1R '.�5HI

9HQGRUV ����� ����� ����
 

Max 95% c.i. = ±8.09%
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��� :RXOG�\RX�UDWH�WKH�IROORZLQJ�FRQFHUQV�DERXW�OLDELOLW\�DV�PDMRU��PLQRU�RU�QRW�DSSOLFDEOH"

7KH�IHDU�RI�EHLQJ�VXHG�E\�WHFKQRORJ\�XVHUV��FXVWRPHUV��RU�FLWL]HQV�LI�D�WHFKQRORJ\�IDLOV

Major Minor Not Imp. DK/Ref

Vendors 39.20 42.40 14.40 4.00

Max 95% c.i. = ±8.51% 

7KH�FRVW�RI�SURGXFW�OLDELOLW\�LQVXUDQFH�RU�WKH�LQDELOLW\�WR�JHW�LQVXUDQFH

Major Minor Not Imp. DK/Ref

Vendors 34.40 46.40 14.40 4.80

Max 95% c.i. = ±8.58 

7KH�WLPH�GHPDQGV�RQ�FRPSDQ\�SHUVRQQHO�LQ�GHDOLQJ�ZLWK�OLDELOLW\�LVVXHV

0DMRU 0LQRU 1RW�,PS� '.�5HI

9HQGRUV ����� ����� ����� ����

Max 95% c.i. = ±8.53% 

'LIILFXOW\�LQ�GHYHORSLQJ�WHFKQRORJLHV�MRLQWO\�WKURXJK�SDUWQHUVKLSV

Major Minor Not Imp. DK/Ref

Vendors 19.20 53.60 20.00 7.20

Max 95% c.i. = ±8.58%�
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,QIRUPDWLRQ��UHJXODWRUV�DQG�XVHUV�RQO\�

��� :H
G�OLNH�WR�NQRZ�ZKHUH�\RX�JR�IRU�LQIRUPDWLRQ�RU�WHFKQLFDO�DVVLVWDQFH�DERXW�DOWHUQDWLYH
SUDFWLFHV�RU�WHFKQRORJLHV�WR�DGGUHVV�HQYLURQPHQWDO�LVVXHV���6SHFLILFDOO\��ZH
G�OLNH�WR�NQRZ�LI
\RX�IRXQG�WKH�IROORZLQJ�UHVRXUFHV�YHU\�XVHIXO��VRPHZKDW�XVHIXO��RU�QRW�DW�DOO�XVHIXO�DV�D
VRXUFH�RI�LQIRUPDWLRQ�

2WKHU�FRPSDQLHV

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.59% 
��������������������

<RXU�IDFLOLW\
V�HPSOR\HHV�RU�RZQ�UHVHDUFK

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ���� ����

8VHUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.55%
��������

*RYHUQPHQW�WHFKQLFDO�DVVLVWDQFH�RIILFH��XQLYHUVLW\�RU�H[WHQVLRQ�SURJUDPV

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.59%
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6PDOO�EXVLQHVV�DVVLVWDQFH�SURJUDP

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.04%

,QGXVWU\�WUDGH�DVVRFLDWLRQV��SXEOLFDWLRQV�RU�FRQIHUHQFHV

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ���� ����

8VHUV ����� ����� ���� ����

Max 95% c.i.: Users = ± 6.37%
2XWVLGH�FRQVXOWDQWV�RU�FRQWUDFWRUV

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.59%

9HQGRUV�DQG�VXSSOLHUV

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.49%
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&XVWRPHUV�

YHU\ VRPHZKDW QRW�DW�DOO '.�5HI

5HJXODWRUV ����� ����� ����� ����

8VHUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.51%

$Q\�RWKHU�UHVRXUFHV"

)LUVW�6XJJHVWLRQ

none Internet regltrs
/regultns

other

Regulators 00.00 72.73 27.27  0.00

Users  7.69 73.08  3.85 15.38

��� 'R�WKH�HQYLURQPHQWDO�WHFKQRORJLHV�WKDW�\RXU�ILUP�XVHV�FRPH�IURP��XVHUV�RQO\��

<RXU�FRPSDQ\·V�RZQ�UHVHDUFK�DQG�GHYHORSPHQW

<HV 1R

8VHUV ����� �����

Max 95% c.i.= ± 6.57% 

&RQWUDFWRUV�WR�\RXU�FRPSDQ\

<HV 1R

8VHUV ����� �����

Max 95% c.i.= ± 6.33%�
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,QGHSHQGHQW�WHFKQRORJ\�YHQGRUV

<HV 1R

8VHUV ����� �����

Max 95% c.i.= ± 6.21%  
2WKHU"

<HV 1R

8VHUV ����� �����

Max 95% c.i.= ± 4.12% 

consultants trade assoc other

Users 50.00 16.67 33.33

%DFNJURXQG�'HWDLOV

)LQDOO\��,�KDYH�D�IHZ�TXHVWLRQV�IRU�EDFNJURXQG�SXUSRVHV�

��� $ERXW�KRZ�PDQ\�IXOO�WLPH�HPSOR\HHV�ZRUN�DW�WKLV�IDFLOLW\��XVHUV�DQG�YHQGRUV�RQO\�"

1-41 42-125 130-380 400-10K

Users 16.97 18.35 27.98 36.70

Vendors 36.00 37.60 19.20  7.20
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��� 'RHV�\RXU�IDFLOLW\�KDYH�D�SDUHQW�FRPSDQ\��XVHUV�DQG�YHQGRUV�RQO\�"

<HV 1R '.�5HI

8VHUV ����� ����� ����

9HQGRUV ����� ����� ����

Max 95% c.i.: Users = ± 6.13%; Vendors = ±8.58% 

��� +RZ�PDQ\�HPSOR\HHV�ZRUN�LQ�WKH�ZKROH�FRPSDQ\��XVHUV�DQG�YHQGRUV�RQO\�"

4������� 4���������� 4��������
������

4���������
������

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

��� &RXOG�\RX�JLYH�PH�DQ�HVWLPDWH�RI�WKLV�IDFLOLW\·V�DQQXDO�HQYLURQPHQWDO�FRPSOLDQFH�FRVWV
�XVHUV�RQO\�"

�� ���N�\U �������.�\U ����N�
���00�\U

!� ��00�
\U

8VHUV ����� ����� ����� �����

�
��� ,Q�WHUPV�RI�FRPSHWLWLYHQHVV�DQG�ILQDQFLDO�VWUHQJWK��GR�\RX�IHHO�WKDW�\RXU�FRPSDQ\�LV

VWURQJHU��DERXW�WKH�VDPH��RU�OHVV�VWURQJ�WKDQ�LW�ZDV�WKUHH�\HDUV�DJR��YHQGRUV�DQG�XVHUV
RQO\�"�

VWURQJHU VDPH OHVV�VWURQJ '.�5HI

8VHUV ����� ����� ����� ����

9HQGRUV ����� ����� ����� ����

Max 95% c.i.: Users = ± 6.23%; Vendors = ±8.09% 
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��� ,Q�WHUPV�RI�ZRUNORDG��GR�\RX�IHHO�WKDW�\RXU�RIILFH�LV�PRUH�EXUGHQHG��DERXW�WKH�VDPH��RU�OHVV
EXUGHQHG�WKDQ�LW�ZDV�WZR�\HDUV�DJR��UHJXODWRUV�RQO\�"�

PRUH�EXUGHQHG VDPH OHVV�EXUGHQHG '.�5HI

5HJXODWRUV ����� ����� ���� ����

��� +DV�WKH�SHUFHQW�\RXU�FRPSDQ\�VSHQW�RQ�UHVHDUFK�DQG�GHYHORSPHQW�LQFUHDVHG��VWD\HG�WKH
VDPH��RU�GHFUHDVHG��RYHU�WKH�SDVW�WKUHH�\HDUV��YHQGRUV�RQO\�"

LQFUHDVH VDPH GHFUHDVH 1R�5	' '.�5HI

9HQGRUV ����� ����� ����� ���� ����

���� 'RHV�\RXU�FRPSDQ\·V�UHVHDUFK�DQG�GHYHORSPHQW�PRVWO\�FRPH�IURP��YHQGRUV�RQO\�
\RXU�RZQ�FRPSDQ\·V�VWDII��XQLYHUVLWLHV��FROODERUDWLRQ�ZLWK�RWKHU�FRPSDQLHV��SDUHQW
FRPSDQ\��JRYHUQPHQW�UHVHDUFK�HIIRUWV��RU�VRPH�RWKHU�VRXUFH"���

��

FRPSDQ\
VWDII

XQLYV RWKHU
FRV�

SDUHQW
FRPSDQ\

JRYHUQ�
PHQW
UHVUFK

RWKHU '.�5HI

9HQGRUV ����� ���� ����� ���� ���� ���� ����

��� +RZ�PDQ\�\HDUV�KDYH�\RX�ZRUNHG�LQ�SHUPLWWLQJ�HQYLURQPHQWDO�FRPSOLDQFH�\RXU�ILHOG"

�� ��\UV �����\UV ������\UV ���RU�PRUH

5HJXODWRUV ����� ����� ����� �����

8VHUV ����� ����� ����� �����

9HQGRUV ����� ����� ����� �����

7KRVH�DUH�DOO�WKH�TXHVWLRQV�WKDW�,�KDYH���7KDQN�\RX�YHU\�PXFK�IRU�\RXU�WLPH�


